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Editorial 


The Enlarging Horizon 


N°? long ago, the dentist concerned himself only with the restoration of 
local defects of teeth and the replacement of teeth which had been lost. 
His confines were a mechanical realm. A deep chasm existed—a ‘‘no man’s 
land’’—hetween dentistry and medicine. Problems biological and related to 
the basic sciences were without the scope of dental education and _ practice. 
Medicine, on the other hand, was a disinterested party to the mutual problems 
of the two professions. Thus, patients presented conditions which the dentist, 
hy training, was unequipped to cope with. From the physician he received 
little consolation or relief. Why? Because diseases and abnormalities of the 
mouth and jaws present special challenges, the differential diagnosis and treat- 
ments of which involve dental knowledge plus a fundamental concept of medi- 
cine. 

At the turn of the century following Hunter’s theory of foeal infection, 
pioneers in modern dentistry met the challenge and interested themselves in 
these borderline entities, which required more than mechanics. The consola- 
tion of basic medical science was extended to conditions of the oral cavity. 

A change in dental edueation and thought took place. Research projects 
were started and today the profession can boastfully claim dental investigators, 
who through their daily efforts in the laboratories of our dental schools, hos- 
pitals, and research institutions, have advanced dental science as a branch of 
every scientific field. They are interested in the anatomy, histology, pathology, 
genetics, anthropology, biochemistry, and nuclear physies and are applying 
new discoveries to their fields of interest. Others study in hospital clinies and 
infirmaries the relationship of general disease processes to stomatologie lesions 
and diseases of the teeth and mouth. 

The great strides that have been made by the specialities of dentistry are 
due to the diligent efforts of those laboratory investigators in their respective 
fields of endeavor. Orthodontics, the oldest specialty in dentistry, made sig- 
nificant progress as soon as its leaders looked beyond local conditions for the 
‘auses of malocclusion and applied scientific principles to their investigative 
pursuits. The oral surgeon has fortified his position between dentistry and 
medicine by enlarging his background in basie medicine and by applying the 
principles of general surgery through postgraduate work and internship train- 
ing in aeeredited teaching hospitals. The periodontist, by means of pathologic 
investigations and nutritional and endocrine studies, has learned to understand 
the mechanism of those disease processes which have made a ravishing inroad 
on the oral health. The anesthetist today understands that there is more to 
putting a patient to sleep for dental operations than was given consideration 
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in the past. He now is well indoctrinated in the physiology of anesthesia and 
is a specialist in the pharmacology of drugs used for premedication and the 
media employed to produce anesthesia. 

Specialists, however, have developed not only in the fields of dental practice, 
they have taken a Jead as teachers and investigators in the departments of the 
basic medical sciences as well. The oral pathologist, through the Academy of 
Oral Pathology and its qualifying board, has established himself as an ac- 
eredited specialist within a specialty. The oral roentgenologist has made valu- 
able contributions to general roentgenology. The new field of oral medicine has 
gone far in the application of internal medicine to dental problems, the dis- 
covery of etiologic factors of oral disease and the treatment of many stomato- 
logie problems requiring a wide knowledge of medical practice. Public health is 
the latest field which has opened the door wide to dentistry. Here is another 
road the enterprising young graduate may tread which may lead to un- 
dreamed-of accomplishments in the prevention and control of dental disease, 
the most common affliction of mankind. 

Is it necessary for every member of the dental profession to follow these 
new developments and expanding horizons? He who wants to be well informed, 
so that he can better advise his patients, or he who wants to engage in special 
practice, or prepare himself for examination by a specialty board, certainly 
needs all the advanced knowledge available. 

Professional knowledge is never static; it is constantly influenced by new 
discoveries, new ideas, new developments. The responsibility is ours to be 
currently informed of the new trends, with the progress made by our investiga- 
tors and clinicians. The editors of ORAL SuRGERY, ORAL MEDICINE, AND ORAL 
PATHOLOGY will endeavor, as in the past, to keep their readers informed in the 
future not only of progress in American dentistry through well-selected papers, 
but also of new developments the entire world over through abstracts and 
collective reviews. The JOURNAL covers new developments in the basie sciences, 
revelations of the underlying causes of diseases with which we are concerned, 
the pathologic changes that occur, and improved methods of treatment. We 
hope our contributors will continue to favor us and that our readers will find 
the JouRNAL a profitable means of postgraduate education. We hope it will 
help them to enlarge their horizon of dentistry. 

> & 











Operative Oral Surgery 


PRINCIPLES AND TECHNIQUE OF EXODONTIA 


FRANK W. Rounps, A.B., D.D.S., D.Sc.( Hon.), Boston, Mass. 


(Continued from the December issue, page 1505.) 
Superior First and Second Molars 


S WITH the superior premolars, the extraction techniques of the superior 

first and second molars are so nearly alike that the same description suf- 

fices for both. Attention will be directed to any variations in procedure which 

apply to either tooth. The various types of crown and root construction which 
are usually seen are illustrated in Fig. 25. 

Again it should be noted that the superior first and second molars are the 
largest teeth in the arch, that their osseous encasement is of dense, heavy tex- 
ture which has little elasticity and which may offer great resistance to instrumen- 
tation, that the root formations are not standardized, that they vary in shape and 
direction, and that the floor of the maxillary sinus often lies in close proximity 
to their apices or may be penetrated by them. Ordinarily they are classified 
as having three roots which present considerable divergence, with the two buceal 
roots usually straight or slightly curved and more slender than the palatal root 
which is strong and of considerable bulk. One of the buceal roots and the 
palatal root, however, may be fused into one mass. When so joined, their mesial 
and distal root surfaces are prone to be broad, flattened, and irregular in out- 
line. This union is not unusual with second molars, and when present it is 
easily subject to fracture at its thinnest point. 

A good radiograph is a prerequisite to extraction, and, even with the in- 
formation thus furnished, some uncertainty may exist in the operator’s mind 
as to the minute details of root formation or the probability of sinus penetration. 
In some instances it is impossible to determine in advance whether root ends 
invade a low dipping antral floor or whether they are superimposed. Whenever 
the lamina dura enveloping a root can be visualized in the picture, it is of great 
value diagnostically as it means that the sinus is not involved. The existence of 
these anatomical variations and peculiarities emphasizes the need for caution in 
operative approach and undoubtedly explains why, in the course of routine 
exodontia, the extraction of first and second molars presents more difficulties 
to the beginner than any other maxillary teeth, with the probable exception of 
third molars, which may present even more complicating factors. 
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Position of Patient and Operator.—The position of the patient in the 
chair and that of the operator are as already described for extracting superior 
teeth. When operating in the posterior parts of the arch, the chair may be 
raised a little higher than when operating in the anterior area, but this change 
should not be extreme as better control is obtained if the operator’s body is 
slightly crouched. The patient’s head is turned a little to the left when the 
right molars are extracted and toward the operator when the left molars are 
extracted. The position of the operator’s left hand is as described for the pre- 
molars (Figs. 73, 74, and 75) except that the fingers are placed more posteriorly. 
As the assistant applies the aspirator to keep the field free of blood and debris, 
its placement automatically prevents the mouth pack from obscuring the right 
molars and it lifts the cheek away on the left side. 

Since some stretching and distention of the angle of the patient’s mouth 
occurs in any of these operations, the application of a lubricant, e.g., K-Y jelly, 
to the lips may prevent irritation and possibly inadvertent bruising with its 
consequent ecchymosis. This is one of the little details which were mentioned 
earlier as contributing to a patient’s comfort. 





Forceps.—Standard Forceps No. 3 R and No. 3 L (Figs. 44 and 45) have 
been described previously as catalogued instruments particularly designed for 
the extraction of superior first and second molars. Forceps with this form of 
beaks are commonly in use for this purpose. In the course of that description 
I stated that in my opinion Standard Forceps No. 2 (Fig. 43) are preferable 
for these operations, and presented my reasons for their employment. Added 
proof of this belief may be emphasized by the fact that we have not used the 
No. 3 type for many years and in fact that design is not included in our arma- 
mentarium. Reiteration of this description is redundant as reference can be 
made to it. 

The selection of suitable forceps for extracting these teeth is an important 
matter since their successful removal depends on it to a great extent. The 
instrument chosen must be substantial enough to withstand considerable strain. 
The working points must be offset from the handle and the adaptability of the 
beaks becomes a vital consideration. Foreeps No. 3, if they are preferred, are 
only of value when the crown is intact or when a greater part of it remains and 
the tooth is firmly attached to the tissues. Standard Forceps No. 4 (Fig. 46), 
especially intended for superior third molars, may be occasionally employed 
for a first or second molar when the tooth is loose or so malformed that the 
point of the buceal beak of Forceps No. 3 cannot be adjusted to the bifurcation 
of the buceal roots. 

Perhaps our main argument in favor of Standard Foreeps No. 2 is that 
while No. 3 and No. 4 have decided limitations dependent on the integrity of 
the crown, No. 2 may be successfully employed for the extraction of any first 
or second molar if it presents indications for a forceps technique. If a fragile 
crown is crushed under the pressure of the No. 3 or No. 4, it must be supplanted 
by the No. 2 or similar forceps anyway. The modus operandi with each type 
will be described with the assurance that many a failure can be avoided if the 
operator uses discretion in his choice of instrument. 
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Order of Extraction.—Certain anxioms pertaining to a sequence of ex- 
tractions in this area are generally recognized: the extraction of the superior 
second premolar usually precedes that of the first molar when both are to be 
removed. If both molars are to be extracted at the same sitting, the second 
molar is extracted first. The reasoning which suggests this order is that by 
so doing a certain amount of osseous resistance is lessened around what is or- 
dinarily considered to be the more difficult tooth to release. If all three teeth 
are included in the operation the sequence is second molar, premolar, and lastly 
the first molar. When the third molar is also to be extracted, the second molar 
is extraeted before the third molar only when it is difficult to gain access to it 
and when it will facilitate its removal. In any given instance, local conditions 
logically will govern any course of action, but the general rule of removing the 
posterior or the most inaccessible or broken-down tooth prior to a more easily 
approached and noneomplicated one is a pretty safe method to follow. A less 
bloody and more visible field is thereby obtained in an area where it is particu- 
larly advantageous to acquire it. No arbitrary set of instructions applies in 
all cases. The procedure that tends to minimize complications, lessen resistance 
to instrumentation, provide the simplest access, and offer the best vision nat- 
urally is the one to follow. 


Application of Standard Forceps No. 3 R and No. 3 L.—As in all cases, the 
application of the extraction instruments is preceded by the release of a gingival 
flap on the bueeal surface to prevent injury to the soft tissues. This flap is 
extended mesially and distally to the tooth or teeth, as far as is necessary to 
accomplish the purpose. Whenever the tooth to be removed is the most pos- 
terior tooth in line, a short incision is made in the gum at its distobueeal angle. 
This prevents a tear at this point. 

The oval blade of the forceps is then adjusted to the palatal surface of the 
tooth and is followed by the application of the opposite beak to the buccal sur- 
face. The palatal adjustment must extend well up to the alveolar process and 
the point of the bueeal beak is seated between the buccal roots so that it does not 
slip when force is applied. Occasionally when access is difficult due to heavy 
cheeks or other conditions, this order is reversed and the buceal adjustment 
is made first. 

It is not uncommon with these teeth, especially with the second molar, that 
the bifureation of the roots is not complete, the two buceal roots or one buccal 
root and the palatal root being united into one broad root. In either case the 
crown of the tooth is usually diverted from its irregular rhombic form to that 
of an imperfect trapezium. When this crown construction is present, extreme 
care must be exercised in applying the buceal beak, as the force of the extraction 
movements has a tendeney to cause the point to slide around the neck of the 
tooth, often into the interproximal space, thus endangering the neighboring 
tooth. The oval beak of the No. 4 forceps is better adapted to this formation. 
If the crown of either tooth is extensively carious or is not present, or if the 
three roots are not united, neither type of forceps is useful. 
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Alveolar Application No attempt should be made to seeure an alveolar 
application to the superior first and second molars with either of these instru- 
ments as the beaks cannot properly be laid over or penetrate the process when 
normal without causing unnecessary destruction to this tissue. Alveolar appli- 
cation is cspecially contraindicated with the second molar when the third molar 
is missing as a fracture and dislodgment of the tuberosity may resu‘t, possibly 
leaving the tooth undisturbed in the detached mass of bone. 


Application of Standard Forceps No. 2.—The handling of this instrument 
for the extraction of the superior first and second molars is very different 
from that of Forceps No. 3. When the crown of the tooth is intact or when the 
palatal wall of the crown is substantial enough to withstand considerable pres- 
sure without yielding, the palatal beak is first applied. No attempt is made to 
insert its point under the gum. In fact, it lays over the soft tissue on that side 
without impinging on it and engages only the coronal wall of the tooth with 
that part of its inner coneave surface close to the junction of the forceps’ offset 
and the beak. The buccal beak is then adjusted to the stronger of the buceal 
roots if the margin of the process permits it and if that area is nonearious. 
If the bueeal process is exceedingly thick, however, and the buccal attachment 
does not feel secure, the beak is laid directly on the process overlying the stronger 
root and well up under the released flap. When the palatal aspect of the crown 
is not dependable and will crush under pressure, the palatal beak is inserted 
under the marginal gum and seated as high up as possible against the palatal 
root. 


Extraction Movements.—F ig. 105 illustrates the customary method of 
extracting left first and second superior molars with Standard forceps No. 3 L. 
The right molars are extracted in the same manner with Forceps No. 3 R. The 
forceps have been adjusted as described (A). With a firm grip on the tooth 
and the right hand grasping the instrument well down at the bulged end of 
the handles, the operator directs the first movement to the buccal side (B). 
Too much pressure, however, should not be exerted on this initial movement 
as the firm or loose condition of these teeth is usually of an extreme character, 
that is, they are either easily released, as When the tissues supporting them are 
weakened by disease, or they are firmly imbedded as when the supporting struc- 
tures are normal and healthy. The next movement is to the palatal side with 
about the same amount of force (C). The tooth is again directed bucally with 
increased force (D). These movements are usually sufficient to loosen the tooth 
from its attachment, but if not, they are repeated until the release is obtained. 
The tooth is then brought back to its original position and removed by tractile 
pressure downward (£). 

When the roots are markedly divergent, which is not uncommon with the 
first molar, much resistance is encountered and the extraction movements must 
be executed firmly but not too forcibly. If uncontrolled power is applied, one 
or more may be fractured, a large segment of the buccal plate of the process 
may be broken away, or an approximal tooth or the teeth on both sides of the 
one being extracted may be loosened or dislodged. No tractile movement should 
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Fiz. 105.—Extraction movements for suzerior first and second 
(Standard No. 3 L) ajplied; B, first movement to the buccal side; C, 





movement B more forcibly repeated; EF, tractile 


original position of the tooth. (After George B. Winter.) 


-I 


reversed movement to 
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be attempted until luxation of the alveolus is sufficient to allow its exit. The 
operator should not be hasty but should proceed cautiously and with precision, 
carefully observing the result of every movement in order that the force to be 
used in the movement to follow may be accurately estimated. In addition to 
these contingencies, since Forceps No. 3 can be attached only to the neck of the 
tooth, it is subject to a cross-section fracture at this point, thereby breaking 
off the crown and leaving the roots united and lying undisturbed above the 
osseous margins. Resort then must be made to Forceps No. 2, No. 10, No. 11, 
or other root forceps, levers, surgical burs or chisels, any one or perchance 
all of them. 

Removal of a section of the bueeal plate as well may become necessary. 
If it is noted during the extraction movements that the buccal plate is being 
endangered, the movements should be discontinued and a better forceps appli- 
cation made. If it is impossible to preserve the external plate in this manner, 
the tooth may be sectioned. If any disturbance to an adjacent tooth is noticed, 
the operator’s finger or thumb should anchor the imperiled member while com- 
pleting the operation. Extraction efforts should be suspended if an intact tooth 
on either side is in danger, and the condemned tooth should be dissected out. 
When these teeth are inclined mesially, which is not an uncommon occurrence, 
or are deflected in any other direction than normal, all extraction movements 
are made with the forceps in line with the inclination of the tooth’s axis, as all 
foree, if executed at an angle, results in transverse pressure at its neck and 
not only does not aid in breaking up the attachment but also adds that much 
more probability of fracture. 

Most ‘of these uncertainties can be eliminated if Standard Foreeps No. 2 is 
chosen at the start for the instrumentation. Again visualize its application. 
The handle is grasped at its extreme bulged end. This constitutes the long arm 
of a lever. The heavy buceal bone is the fulerum. Power is applied through 
the handle with a firm, steady force toward the buceal side. 

This movement results in a constant pressure against the whole palatal aspect 
of the tooth with no interference with the buccal surface of the crown or the 
bueeal roots, as it pushes the buccal beak toward the cheek, except its end which 
rests against the reinforced osseous structure serving as the fulerum point. A 
lever principle, earlier described, is thus executed. The molar is thereby caused 
to move slightly in a buceal direction with a consequent detachment of its 
palatal root and a slight distention of the marginal buccal process. A moderate 
palatal movement is then made and both pressures repeated if necessary. Both 
beaks are then readjusted against the tooth’s walls and as high as possible into 
the spaces thus created. The buccal movement is again executed, and combined 
with traction. If the crown of the tooth is substantial the tooth will be removed 
intact. If weakened by caries the result may be the same. If not, all the roots 
will be loosened and one at least will be eliminated. Whatever remains in the 
socket can easily be picked out with the same instrument, or with delicate levers 
or No. 10 or No. 11 forceps. 
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Displacement.—These teeth are rarely found completely out of align- 
ment. Occasionally they may be partially displaced bucally or palatally. In 
such instances the technique in a general way is similar to that just described. 
The first beak of the forceps to be applied, however, should be to the surface 
which has been narrowed by the deflection, and the first extraction movement is 
made in the direction toward which the tooth is inclined. 


Caries.—If caries has undermined the buccal or palatal wall and extends 
up under the free gum margin, the beaks are attached first to the affected side, 
and the first extraction movement should be made in that direction lest the in- 
strument slip into the carious area. If the tooth is extensively attacked by 
caries on its mesial or distal surface but sufficient structure remains for the 
removal of the roots intact, the extraction is performed in the usual way. If 
the decay is so pronounced as to render this impossible, the extraction is per- 
formed in the same manner as when operating on roots. 


Fused Roots.—Two-rooted superior molars are not uncommon especially 
in the ease of the second molar. They usually are formed by the union of the 
distobuecal and palatal roots but occasionally the buecal roots are not divided. 
When the process is heavy or the fused root formation is long, curved, or deeply 
grooved, extraction may be a difficult operation. Preoperative recognition of 
the abnormality is aided by examining the shape of the crown, or, if it is badly 
broken down, by visualizing the parts remaining, in addition to a study of the 
radiograph, which, however, may fail to delineate all details of the root construc- 
tion. If extraction fails to be completed by the usual forceps technique, removal 
of a sufficient amount of the buceal plate for access and the application of Cryer 
lever points to the mesial and distal surfaces to soften the interseptum and engage 
the root are customary. The dislodged roots are then withdrawn with Forceps 
No. 2, No. 10, or No. 11. Occasionally a superior second molar presents three 
roots fused into one. Such a tooth is comparatively easy to remove with forceps 
as it tapers rapidly from an excessively large crown to a single root formation 
which is conical in shape. 


Three Roots United—When the entire crown has been destroyed by 
caries or fracture, the operator must use careful judgment in the technique he 
is to employ. If the three roots are united and permit forceps adjustment, the 
extraction movements usually applicable to these teeth are executed, with the 
difference that the tractile movement is almost entirely eliminated, and the up- 
ward foree is continued throughout in combination with the buccopalatal pres- 
sures. In most eases these movements will suffice to remove all the roots, but, 
if they do not, they will break up their attachments and usually one or more 
will be delivered from its socket. Any root remaining, having been loosened, 
ean easily be picked out. Should either bueeal root be carious, Forceps No. 2 
are used, applying one beak to the palatal root and the opposite one to the mesio- 
or distobueeal root, whichever is stronger. The roots are disengaged by swaying 
buecopalatal movements which usually carry the third fragment along with the 
others. 
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Two Roots United.— When the two buceal roots are firmly united and the 
palatal root is partially or completely detached from them, the operation on the 
two sections is performed separately. If sufficient space intervenes, Forceps 
No. 2 engaze the buceal roots, the application being made well up on them, and 
the principal extraction movement being executed bueally. If the palatal root 
is more accessible it is extracted first using right and left rotary motions. Ii 
when extracting the buccal roots a tooth is missing on either side, a mesiodistal 
forceps application is often feasible. If either the mesiobuceal and palatal roots 
or the distobuceal and palatal roots are united and the third root separated from 
them, they are all extracted as described for three roots united. 


Separated Roots.—When all the roots are separated, application and ex- 
traction are performed as if operating on individual single-rooted teeth and 
Forceps No. 2 are customarily employed. The root furnishing the best access 
is eliminated first. In removing the buceal roots, the first and principal move- 
ment is bueally, while right and left rotations cause the conical palatal root to 
slip out of its socket. If in any case inflamed, pathologic, or healthy gum tissue 
overlies a root, obscuring vision or interfering with access, it should be lifted 
away or be dissected out prior to any instrumentation. 


Deep-Seated Roots.—No vigorous attempt should be made to apply for- 
ceps to roots imbedded high up in the socket, expecting thereby to break down 
parts of the alveolar process and thus secure an adjustment. Often access can 
be obtained by trimming down the cancellous interseptal bone with rongeurs. 
pointed levers, or drills, thereby conserving the alveolar Walls. Dissection of 
the lower border of the buccal plate is at times essential, however. Every effort 
should always be made to leave an intact alveolus. 


Impacted or Wedged First and Second Molars.—The superior first molar 
is never impacted but is sometimes wedged between the second premolar and 
the second molar, due to a partial or complete destruction of its crown. When 
in this situation, its extraction may be accomplished in the same manner as 
though it were not wedged, provided it can be done without disturbing the tooth 
on either side. If this is not possible, the crown should be removed and the roots 
dissected out separately. A wedged second molar may be removed in the same 
manner. Impaction is not common with the second molar but occurs at times. 
Its removal when impacted involves the same procedures as are applied to the 
superior third molar in like condition. The various techniques employed for 
impacted teeth will be described later. 


Fracture.—<A fracture of a superior molar during extraction efforts may 
happen to the most skilled operator. Its occurrence is greatly minimized, how- 
ever, if its probability is recognized and the operative plan is well thought out 
in advanee. The technique to be followed in completing the operation is gov- 
erned by the location of the fracture and the condition of the remaining parts. 
Wherever the break, the procedure to follow should be carried out by the 
method that will best accomplish the desired end and conserve the greatest 
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amount of tissue. Having determined the extent and line of the fracture, the 
operator then decides whether a continuation of forceps technique, the earlier 
outlined root removal procedure, or a dissection of a part of the alveolus is 
indicated. 


Maxillary Sinus.—In all operations on the roots of superior first and 
second molars, whether applying forceps or levers, pressure must not be exerted 
upward on them if the lower border of the antrum is situated immediately above 
their apices. This precaution must be especially observed with the buceal roots 
which often form convolutions in the floor of the sinus or actually penetrate it. 
The slightest inadvertent force in that direction may push the root either be- 
tween the containing bony wall and the Schneiderian membrane or into the 
antral cavity itself. These involvements are serious enough to warrant dis- 


cussion under a separate heading. 
(To be continued.) 
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BIOCHEMICAL FACTORS IN THE POSSIBLE DEVELOPMENTS OF 
MALFORMATIONS OF THE ORAL TISSUES, ESPECIALLY 
CLEFT PALATE AND HARELIP 


Don CHALMERS Lyons, D.D.S., M.S., PH.D., F.A.P.H.A., JACKSON, MICH. 


HE physiologic basis of cell change or mutation in the development of mal- 

formations of the mouth and surrounding structures has had very little basic 
study, perhaps because of the inherent complexity of the problem and the many 
unknown factors which exist at present. Too often such oral tissue deviations 
have been merely dismissed as being of an inherited nature, but, like hereditary 
syphillis and hereditary tuberculosis, they have little basis in fact. 

Some of the investigations in biochemical cytology can undoubtedly shed 
light on a few of the predisposing or precipitating causes of these malforma- 
tions. We are particularly interested in the group which has four divisions as 


follows: 


1. Cleft palate and harelip are the most disfiguring of the group and have 
demanded the most attention of oral surgeons. Cleft palate and harelip are as- 
sociated with mouth size changes, macro- and microstomia, and various defects 
of the nose and nasal chambers. 

2. The second group of malformations are those involving the tongue which 
may be completely absent, the tip bifureated, fused with the floor of the mouth, 
with the palate, or the gum tissue, the most common change from normal being 
the band of tissue which ties it to the midline posterior to the mandibular in- 
cisors. 

3. The third group involves the abnormalities of the throat. One finds de- 
fects in final development, failure of closure of the branchial clefts, stenosis or 
atresia of the fauces, defects in the soft palate and pharynx, and esophageal 
diverticula. 

4. Malformations or anomalies of dentition are numerous and _ include 
changes in shape, structure, number, aplasia of one or more teeth, and develop- 


ment of supernumerary teeth. 


Recent physiologic studies of the biochemical activities in tissue cells dur- 
ing their development give us facts upon which to develop theories regarding 
the predisposing factors in dental malformations. Changes in embryologie de- 
velopment must first be considered from the standpoint of chromosomal and 
genetic activity which bring about changes in cell chemistry which in turn bring 
about deviations in cellular growth. We should discard as far as possible the 
term ‘‘hereditary’’ in a study of these oral malformations and should consider 
the possibility of a genetic constitution for anomalies of tissue and disease. 

Present methods used to study tissue chemistry make it possible to develop 
a basis for our theories. By means of the tissue slice method of Field® and 
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Elliott,® one is able to prepare cells surviving in vitro under controlled condi- 
tions so that type, arrangement, and concentration of cell constituents are similar 
to those in vivo. The information which can be obtained from such material 
serves as a basis for evaluation of data available in the homogenate and isolated 
enzyme studies. As Field stated, ‘‘There is much evidence that the normal se- 
quential relations of chemical events in the cell depend in part on the oppor- 
tunities and limitations imposed by cell structure.”’ 

The homogenate method as suggested by Potter and Elvehjem'* makes use of 
suspensions of finely ground tissues, homogenized, and permits selective activa- 
tion of the complex cellular enzyme system. By this means there has been an 
extensive study of cytochrome oxidase, succinodehydrogenase, malic dehydro- 
genase, and cytochrome e reductase. The rate of formation of adenosine triphos- 
phate, believed by Barth? to be the energy source for chemical differentiation in 
the cell, can be assayed in a water homogenate prepared at room temperature. 

Rapid freezing of tissue at various times makes possible the study of eyto- 
logic carbohydrate metabolism as the autolytic changes modify the reactants. 
The interrelation of activity and transfer to the various acceptors in the cell of 
such tissue chemicals as orthoinorganie phosphate, total acid-soluble phosphorus, 
adenosine triphosphate, adenosine diphosphate, adenyliec acid, fructose-1, 6- 
diphosphate, dihydroxyacetone phosphate, and other chemicals have been demon- 
strated by this method by Burk,‘ Kalcekar,® and Potter an coinvestigators.’ 

Pollister" recently reported a microanalytical apparatus developed in the 
cytology laboratory of Columbia University which has great possibilities in de- 
termining the presence and amount of tissue chemicals. This machine uses ultra- 
sensitive photoelectrie tubes and measures the amount of light absorbed by the 
various chemical components of the cell nucleus. One may understand its pos- 
sibilities when it is noted that such an important ceil compound as nucleie acid 
is shown to exist in a single cell in amounts less than one-trillionth of an ounce. 

The use of isotopes or ionizing radiations within the past few years as 
tracers has opened new fields of research in cell chemistry, but great amounts of 
material must be used, for, as Rossi’ stated, ‘‘In a study of mutation rate where 
the dose must be limited to values which do not kill the genetic material, the 
probability of scoring a ‘hit’ on any particular kind of gene will usually turn 
out to be rather small.’’ The chance of an isotope ionizing any particular cellu- 
lar atom in any particular dosage is about zero, but when it does the dose re- 
ceived is enormous. Considerable experimentation is necessary to overcome such 
variation or error probables in a given investigation. 

It would seem impossible to correlate these mass studies to a single tissue or 
eroup of cells, but some advances have been made. It is known that the bio- 
chemical factors involved in mutations or morphologic variations are complex. 
Barth? stated that the first change in the cell is an internal change. Embryologic 
investigations show that before there is a visible change there is a chemodiffer- 
entiation. This has been demonstrated by transplantation of cells and the re- 
sulting self-differentiation of the cells in a foreign environment. This change is 
irreversible. There is an internal rearrangement of the chemical compounds in 
the cells because nothing new has been added. 
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Experiments with variation of the chromosomes with different chemicals 
or physically in the Drosophila show that the absence or change in chromosome 
x leads to abnormalities. Silberberg and Silberberg’ '° noted that changes in 
the anterior pituitary hormones changed the rate of proliferation of cartilage 
and ossification of bone. Griinberg,® in an analysis of the pleiotropic effects of a 
lethal mutation in rats, demonstrated first abnormality in cartilage formation, 
then faulty dentition, changes in the nasal chamber, blocked nostrils, and in- 
ability to suckle. Burks* demonstrated a linkage between genes changed in vari- 
ous ways and tooth deficiencies. Warkany and Nelson'’ produced malformations 
of the dental tissues in rats, such as shortening of the mandible and deformities 
in maxillary bone formation, by feeding riboflavin-deficient diets to the pregnant 
rats and thus making the change an embroyologic one. The author'® produced 
changes in viability by calecium-phosphorus deficiencies during pregnancy. 

Another important possiblity still to be investigated in the study of pre- 
eipitating causes of malformations is the agglutinable factor Rh in the blood. 
Every pregnancy is in danger in the mating of a woman and man who are homo- 
zygous Rh positive. However, the complexity of the Rh factor makes mother- 
fetus conflicts dependent to some extent upon the genetic constitution of the fa- 
ther and degree of isoimmunization. 

The mechanism by which malformations may develop during embryologic 
change is suggested by the studies of Bagg. Subcutaneous extravasations of 
blood occur during embryologiec development near the sites of later defects. 
Blebs filled with serous fluid are thus shown to produce mechanical obstacles to 
normal development. The size and location of the blebs determine extent and 
position of the defects. 

The following cases suggest a biologie basis for congenital disturbances lead- 
ing to malformations. 

Case Reports 

Case 1—The patient, baby boy D. G., aged 10 days when first seen, was 
referred by the family physician for correction of a cleft palate and harelip. 
Birth was by normal presentation. The mother was a primipara, white, 24 years 
of age. There was no history of physical disturbance during gestation. The 
child was born on March 3, 1944; he weighed 8 pounds, 8 ounces at birth. Ex- 
amination showed a cleft palate extending through the uvula and into the left 
nostril. The lip was cleft with a small flap on the left side. The rudimentary 
right half of the maxillary lip was attached to the premaxillary process at the 
labial mueous membrane border. Blood supply to the tissue was adequate. The 
baby was unable to nurse at the mother’s breast although milk supply was ade- 
quate. The baby’s color was good, shape of head good, and reflexes normal. 
There were no signs of birth injury. The ery reflex was normal, behavior nor- 
mal, and elimination normal. The birth weight of 8 pounds, 8 ounces dropped 
to 6 pounds, 14 ounces by the seventh day after birth. On the eleventh day it 
was 7 pounds, 6 ounces and climbed steadily thereafter. The baby was fed by 
dropper with the mother’s milk plus some supplementing. The laboratory find- 
ings were essentially negative. The bleeding time was two plus minutes. Blood 
picture was normal, Kahn negative. 
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The baby was operated upon three months after birth. The convalescence 
was uneventful; a good cosmetic and functional result was obtained. 


Fig. 1. 





Fig. 2. 


Fig. 1.—Case 1. Baby D. G. at time of operation. 


) 


Fig. 2.—Case 1. jaby D. G. one month postoperatively. 


Efforts to trace similar abnormalities in the families of the mother and fa- 
ther were without avail. There was an opportunity to examine all grandpar- 
ents for dental abnormalities, but none were found. The baby’s father could not 
be examined; he had been reported missing in action at sea seven months before 
the baby’s birth. The question of a marriage two days before the father left 
for service and his death only two months later in action at sea leads to an in- 
teresting question as to the possible emotional disturbances on the embryologie 
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tissue cytoplasm and possible internal chemical changes. Was there a contribu- 
tory factor in the emotional relationship of the impending war service at the 
time of conception or the mother’s anguish at the loss of her husband two months 
later which caused the embryologic deviation? A subsequent marriage in 1946 
produced two children, a boy and a girl, both completely normal in every re- 
spect. 


Case 2.—The patient, a white baby boy (J.) aged 1 day, was referred for 
correction of a harelip and notched palate. The birth was by section; the mother 
was a primipara aged 41. There was no complaint from a physical standpoint 
during the pregnaney. Section was done because of the age of the patient and 
the duration of labor. The baby was born May 8, 1946, and was referred to me 
on the first day of birth for correction of the malformations. The birth weight 
was 9 pounds, 7 ounces. There was an extensive cleft of the right maxillary lip 
extending into the nares. The nose was somewhat extended, the bridge narrow 
and well formed. The prolabium was thickened and flared laterally. The left 
maxillary lip was attached throughout its extent except at the lateral end. The 
right section of the maxillary lip was short and thick. There was a small notch 
in the hard palate at the anterior alveolar border. The remainder of the hard 
palate, soft palate, and uvula was normal in color, appearance, structure, and 
apparent blood supply, with complete and normal closure of the lateral halves. 
The baby nursed quite satisfactorily at the mother’s breast. 

The baby was of fair color when first examined. Head shape was good. 
There were no other physical abnormalities, and no signs of birth injuries. The 
ery reflex was slight. Elimination was apparently normal. The laboratory find- 
ings were negative. Bleeding time taken before operation was well within the 
normal limits. 

The baby was operated up on when about a month old; a good cosmetic and 
functional result was obtained. Nothing was done about the slight notch in the 
palate, it being felt that any correction needed could be obtained by orthodontic 
methods after the teeth had erupted. wn 

There was no history of similar abnormalities in the family history of either 
the father or the mother. Both families of the child’s parents were farmers by 
occupation, of healthy Scotch-English stock. The child’s mother had three sis- 
ters and two brothers, all of whom were married. There were fourteen children 
in these five families. On the father’s side there were two brothers and a sister 
with seven children. All twenty-one children were normal. The parents of the 
child had been married sixteen years when the child was born, and as far as they 
could determine from medical advice there was no reason why they could not 
have had children earlier. 

It is believed that if it is possible to theorize upon the causes of the mal- 
formation in this case, one must consider the possibility of genetie change due to 
a senescence of physiologic activity of some of the biochemical cellular elements, 
due to the age of the parents at the time of the first pregnancy. Any altera- 
tion which tends to slow down the rate of chemical change entails poor embryo- 
logie development and may precipitate anomalies. 
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Fig. 3.—Case 2. 
» 


Fig. 4.—Case ; 





FACTORS IN MALFORMATIONS OF ORAL TISSUES 


Fig. 3. 


Fig. 4. 


Baby J. at time of operation, 
Baby J. four months postoperatively. 
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Case 3.—The patient, baby boy R. aged 2 days, was referred to me for 
correction of a cleft palate and harelip. The birth was normal. The mother 
was a multipara aged 31. The baby, born Jan. 6, 1941, was first seen within two 
hours after delivery. Birth weight was 9 pounds, 3 ounces. There was a wide 
cleft of the palate extending through the midline, but narrowing posteriorly so 
that there was a bony ridge at the junction with the soft palate. The soft 
palate and uvula were essentially normal. There was a wide cleft of the right 
half of the maxillary lip with extension into the nares. The premaxillary process 
seemed extra large and thickened. The nose was wide and flattened. 

The baby’s color at the time of first examination was quite red, but normal. 
The head shape seemed slightly flattened. All reflexes were normal. The ery 
reflex was more than usual. Elimination was normal. There was inability to 
nurse. Birth weight dropped to 5 pounds, 10 ounces by the sixth post-partum day. 

The baby was operated upon about six weeks after birth for the first time 
and the second time about two months later. Convalescenece was rather stormy. 
The child developed a cold on the second postoperative day, and several of the 
lip sutures at the vermilion border sloughed out, which made a third operation 
at a later date necessary. Considering the extent of the lip defect, a very good 
result was obtained. 

No history of similar defects could be obtained from the families of either 
parent. There were three other children in the family, a girl aged 4, a boy aged 
2, another aged 11 months. These children were completely normal. The mother 
did not have any difficulty in carrying the child, but had been warned by her 
family physician to space her children farther apart. 

It would seem in this case that the factors accounting for the malformation 
might lie in a tissue debility due to the closeness of the pregnancies, especially 
the last three. The theory may be presented that there was a decreased hormonal 
activity associated with a previous overstimulation without a chance for re- 
habilitation. If we could correlate our knowledge of adenosine triphosphate as 
an energy source for chemical differentiation to these facts, we might have an 
answer to the precipitating cause of the malformation. 


Case 4.—This case is very similar to the previous one. The patient, a girl 
aged 6, was referred for correction of a cleft lip. She was born Sept. 14, 1941, 
the fifth child in a series of children born within a period of five and one-half 
years. The cleft involved the right half of the maxillary lip and extended very 
slightly into the nares. The premaxillary process was attached and in normal 
position. 

The child was operated upon within a week with good cosmetic results. 

No history of similar defects could be obtained from the family. The other 
four children, one boy and three girls, were normal in all respects. 

It is believed that exhaustion of certain chemical elements of the tissues or 
genes can be considered as the causative factor in this case. This is substantiated 
to a great degree by the subsequent history. The father entered war service as 
a Seabee shortly thereafter and did not return home until 1945. In 1946 an- 
other child, a girl was born to the family. This child was normal in all respects. 
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Fig. 5. 





Fig. 5.—Case 3. Baby R. at time of operation for correction of cleft palate and lip. 
Fig. 6.—Case 3. Baby R. four months postoperatively (first operation.) 
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Case 5.—The patient, a girl aged 2 years, was referred by the family 
physician for correction of a notch in the vermilion border of the lip. Examina- 
tion disclosed a small V-shaped notch in the left center vermilion border of the 
lip. There was some defect in the contour of the skin above this, and when pal- 
pated it was noted that there seemed to be no junction of the orbicularis oris 





Fig. 7.—Case 5. Incomplete cleft of lip. 
Fig. 8.—Case 5. Repair of incomplete cleft of lip. 


muscle band with its opposing section in the other half of the lip. The mucous 


membrane on the oral side of the lip was also fully joined. The palate and uvula 


were normal, The child was born April 3, 1946. 
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This case is interesting in that the patient was the third child in the family; 
there was a boy aged 10, and a girl aged 5. These children were normal. About 
thirty days before the conception of the patient the father had what he termed 
a seizure. The family physician stated that he had considered it a nervous 
breakdown, and had treated it as such with rest and sedatives. Here again one 
finds the possibility of tissue or genetic change which might account for the mal- 
formation. A fourth child, a boy born in the latter part of 1948, was normal. 


Summary 


An attempt is made in this paper to present the theory that oral malforma- 
tions may be precipitated by biochemical changes in the developing embryologic 
tissues as a reflection of other changes in the genetic constitution or of inherent 
cellular chemicals of the parents of the malformed tissue. Basie cytologic re- 
search as it is developing under our present methods of research demonstrates 
such a possibility if one can correlate this knowledge to the human being. The 
few cases presented here suggest that there might be some basis for such a theory, 
but a great volume of further investigation is necessary. 
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ACUTE HEMATOGENOUS OSTEOMYELITIS OF THE MANDIBLE 


Report of a Case 


S. S. Fase, D.D.S., Los ANGELES, CALIF. 


CUTE hematogenous ostcomyclitis is uncommon in the mandible but occurs 
more frequently in the long bones in children and adolescents. The fol- 
lowing case report of acute osteomyelitis occurred in a 15-year-old girl; it 
involved the right mandible and probably was blood borne, arising from pustules 
on the face. 

Osteomyelitis is an inflammation of the soft parts of the bone, the medullary 
cavity, the Haversian canals, and the periosteum. It is a boil in a bone. The 
calcified portion of the bone does not take an active part in the process, but 
it suffers secondarily from the loss of blood supply, which causes a portion of 
the calcified bone to die and form a sequestrum. 


Etiology 


Osteomyelitis may have its origin from a hematogenous or nonhematogenous 
source. In most cases osteomyelitis occurring in children and adolescents is 
due to a hematogenous infection occurring in the long bones. The most common 
infection organism is Staphylococcus aureus. Next in frequency comes Staphy- 
lococcus albus, Streptococcus pyogenes, pneumococeus, Bacillus coli, and Bacil- 
lus typhosus. The staphylococcus often enters the blood stream through the 
skin where it is common to find a healing boil. In other cases the throat, 
tonsils, and teeth are to be suspected. (Trauma may be a predisposing factor, 
but it occurs so often in young boys that it is difficult to be sure of its signifi- 
eance.) In children the infection may be loeal in origin. 

In adults hematogenous infection is rare. If it does occur it is much less 
acute than in children and adolescents. Infections are usually introduced from 
without, as in a compound fracture, gunshot wound, or extraction of teeth. 


Symptoms 
Acute hematogenous osteomyelitis is a disease of children, and is most 
commonly found in boys in their teens. It is a disease of growing bones rarely 
seen in adults. It begins with the signs of an acute infection, chills, high fever, 
rapid pulse, leucocytosis, and positive blood culture. There is severe pain, 
redness, and swelling. 
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Lesion 

The initial lesion does not show any roentgenologic changes, as it is con- 
fined to the soft parts of the bone. The initial lesion is a foeal suppuration 
of the cancellous bone. Infection spreads along the medullary cavity and out- 
ward to the cortex. Pus is formed beneath the periosteum and lifts that 
membrane from the bone. Owing to the inflammatory swelling within the 
rigid walls of the cancellous spaces and the Haversian canals, the blood vessels 
are compressed and their lumen obliterated. The vessels become thrombosed 
and septic thrombi form, which may cause pyemie abscesses in other parts 
of the body. 

The factors just mentioned cut off the blood supply from the caleified 
parts of the bone, with the result that a part dies, causing a sequestrum. 
The sequestrum has an opaque, white appearance and does not bleed when 
seraped. The fatty tissue of the marrow is destroyed and in turn becomes an 
oily pus. The dead bone sequestrum is separated from the living by the action 
of osteoclasts. The periosteum of the overlying sequestrum is not destroyed 
in normal eases, although it separates from the bone. When the acuteness 
of the infection subsides, it lays down new bone by the osteogenic layer. This 
new bone is called an involucrum. 

The septie infection acts as a periosteal stimulant and osteogenesis may 
be indicated by the presence of new bone on the surface. If the infection is 
very severe, all the osteoblasts are destroyed so that no new bone is formed. 


Case Report 

A white girl, aged 15, was referred to our office because of a swelling of 
two days’ duration in the right mental area. Her temperature was 99.4°. 
She had pain in the swollen area. She had had the usual childhood diseases, 
and had been well until two days previously. She gave no history of a fall, a 
blow on the area, or any type of trauma that might have caused the swelling. 

Clinical Examination.—The patient showed a marked enlargement of 
the right side of the face in the mental area. The area was hard and firm 
with marked redness. On examination of the mouth, the teeth were found to 
be in excellent condition. The gingiva throughout was perfect except between 
the lower right cuspid and lateral incisor. There a large, deep pyorrhea 
pocket was found. The overlying tissue was slightly inflamed, with some 
drainage from the pocket. The teeth were tested for vitality and were found 
to be vital. On examination of the patient’s face, many areas of acne were 
found, The patient’s history revealed that she had picked some of these areas. 
The patient had a blood count of 4,620,000 red blood cells, 11,000 white blood 
cells, 72 per cent hemoglobin, 0.78 color index, 54 per cent polymorphonuclear 
cells, and 40 per cent lymphocytes. 





Roentgenographic Examination——Examination of the dental x-rays 
showed the complete loss of the interseptal bone between the euspid and the 
lateral incisor. Examination of the roentgenogram of the right side of the 
mandible showed the presence of a small osteolytic process in the anterior 











24 S. S. FABE 


region of the mandible just to the right of the midline and about 1 em. above 
the inferior border of the mandible. The osteolytic lesion measured 7 em. in 
its greatest diameter and appeared to connect by a channel with a similar 
osteolytie lesion between the lateral incisor and the euspid tooth, but it was 
not as pronounced as the lesion distal to it. The left side of the mandible 
showed no evidence of abnormality. There was no evidence of any tumor of 
the bone or soft tissues. 





Fig. 1. Fig. 2. 


Figs. 1 and 2.—Lateral views of the mandible showing the osteomyelitic area. 


Operation.— Under routine office procedure the patient was anesthetized 
with intravenous Pentothal Sodium. The lower right cuspid and the lateral 
incisors were removed. Drainage was established and a small specimen of 
tissue with bone was removed for pathologie examination. A culture and 
smear were ordered. Procaine penicillin G in oil, 600,000 units, was given 
intramuscularly. The patient was seen in our office the next day, and it was 
decided to open the swollen area for additional drainage. 


Progress.—Crystalline procaine penicillin G, 600,000 units intramuseu- 
larly, was continued for the next seven days. After the fourth day the external 
drain was removed. After the seventh day the internal drain was removed. 
Recovery was uneventful for the next nine months. 


Laboratory Report.—Smear: staphylococci, streptococci, and monilia 
were reported. 

Culture: No growth on the blood agar plate after seventy-two hours’ 
incubation. Staphylococci cultured on thioglycollate media. 
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Histopathologic Examination.—The mucous epithelium exhibited a moder- 

ate acanthosis. Beneath the epithelium there was a chronie nonspecific in- 
flammatory reaction characterized by large numbers of plasmacytes and 
lymphoeytes. There was some lymphocytic infiltration into the prickle-cell 
layer of the epithelium. There was a dense, collagenous, fibrous proliferation 


Fig. 3 Fig. 4. 








Pb 
Fig. 5. Fig. 6. 
Fig. 3.—Roentgenogram of the osteomyelitic area which shows the complete area. 
Fig. 4.—Original roentgenogram of the suspected area. 
Fig. 5.—Roentgenogram six months after treatment. 
Fig. 6.—Roentgenogram showing osteomyelitic area after drainage was established. 


in which an orderly new periosteal bone formation was found. The trabeculae 
were slender, interlacing, and were lined by plump osteoblasts. Several bony 
sequestra were present which were surrounded by dense fibrous tissue and no 
active inflammatory reaction. Deep to the new bone formation a proliferative 
reaction was noted in which inflammatory cells were seen. 
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Summary 


1. A ease is reported of acute hematogenous osteomyelitis of the mandible 
occurring in a 15-year-old girl. 

2. The site, age of the patient, and the hematogenous spread are considered 
relatively uncommon. 
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A COMPLICATED FRACTURE OF THE MANDIBULAR SYMPHYSIS 


James H. Quinn, D.D.S.,* Mempuis, TENN. 


Case Report 


A Negro, aged 23, presented himself for examination and diagnosis at the 
charity hospital. The patient was in an altereation and received several hard 
blows on the mandible at the symphysis. He thought that his jaw might be 
broken as there was pain, hemorrhage, and some movement in the area. 


Clinical Examination.—Clinical examination revealed a compound fraec- 
ture in the area of the lower left central incisor with displacement of fragments 
both superoinferiorly and anteroposteriorly. The lower left central incisor was 
missing. The patient thought that the tooth had probably been knocked out of 
his mouth by the blow received. The gingiva and mucosa were lacerated in the 
area of the fracture with considerable edema and hemorrhage present. The re- 
maining teeth were satisfactory, which would aid an intraoral fixation. 

Further physical examination was noncontributory. 


Radiologic Examination.—A severely displaced, oblique fracture of the 
mandibular symphysis was observed; upon close examination the lower left cen- 
tral incisor, which was thought to have been knocked out, was detected lying in 
a horizontal position under the inferior border of the mandible in line with the 
fracture (Fig. 1). The extensive displacement of the fragments permitted the 
tooth to pass through this space and under the mandible. 

The oblique fracture extended from the left cuspid area of the outer com- 
pact bone, through the left central incisor socket, and fractured through the 
inner compact bone at the right cuspid area. 


Preoperative Treatment.—The patient was given penicillin intramuscu- 
larly, 50,000 units immediately and 30,000 units every three hours, together 
with sulfadiazine, 3 Gm. immediately and 1 Gm. every four hours with an 
equal amount of sodium bicarbonate upon admission. This was prophylactic 
therapy to reduce the possibility of osteomyelitis. 

Due to the presence of a complete and relatively healthy dentition, intra- 
oral fixation was decided upon as the method of stabilization for the fracture. 
This was to be accomplished by the use of a labial arch wire to fix the frag- 
ments anteroposteriorly and mediolaterally, and a Stout’s splint was placed on 
the posterior teeth to cause stabilization in a superoinferior direction. 

Morphine sulfate, gr. 4%, was administered to relieve apprehension and pain, 
and atropine sulfate, gr. 45, to decrease oral sceretions. 


Operation.—Local anesthesia was obtained by bilateral inferior alveolar 
blocks and maxillary infiltration. First, exploration of the fracture line at the 


*Instructor, Division of Oral Medicine and Surgery, College of Dentistry, University of 
Tennessee. 
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inferior border of the mandible was done to remove the displaced tooth. Using 
a medium-sized dental curet with the bone fragments held apart, the tooth was 
contacted, gently elevated, and removed. The bony fragments were débrided of 
old blood clots and small bone fragments, then approximated. A labial arch 
wire of 18-gauge stainless steel was contoured to re-establish the normal anterior 
curvature with relation to occlusion of the upper and lower teeth and correct 
facial contour. The labial arch wire extended from the lower left first premolar 
to the lower right first premolar and was ligated to these and all the lower an- 
terior teeth. Eyelets were made in the first premolar areas by bending the wire 
on itself so that when ligated to the premolars the arch wire could not move 
anteroposteriorly. 

Stout’s continuous wire loops were then placed on the upper and lower teeth 
from the right and left first premolars through the second molars. Intermaxil- 
lary elastics were attached to wire loops by placing the elastic over an upper 
loop, stretching it down under the corresponding lower loop, and then attaching 
it to the next upper loop anterior to the upper starting loop. The next elastic 
was hooked over the same upper wire loop used to end the previous elastic, down 
under its corresponding lower wire loop, and attached to the next upper wire 
loop anteriorly. This was repeated until all the loops had been used in this 
manner. Using this method of application, the pull of the elastic was doubled 
and less elastics were needed. These procedures stabilized the mandibular frag- 
ments in all directions until healing occurred. The location and obliqueness of 
the fracture caused extensive displacement due to the muscle pull of the genio- 
hyoid, genioglossus, and mylohoid muscles in a posterior and medial direction 
and the muscles of mastication in a superoinferior direction. 

Oral soft tissue lacerations were closed with 000 plain gut, interrupted 
sutures. A postoperative x-ray taken immediately after fixation showed the 
fragments to be in good alignment. (Fig. 2.) 


Postoperative Course.—The patient was kept on chemotherapy, penicillin, 
and sulfonamides for four days postoperatively. During this period, the edema 
and slight temperature regressed and he was normal on the second postoperative 
day. He was discharged from the hospital at the end of the four days, to be 
treated weekly in the outpatient department. 

In the outpatient clinic the elastics were replaced weekly and the mandible 
checked for signs of infection. The second week the area was free of swelling 
and pain and all signs of inflammation were absent. The soft tissue lacerations 
were healed at this time. 

The fourth week the fracture was x-rayed and it revealed that the fragments 
were still in good alignment, with no evidence of rarefaction present. Clinically 
the occlusion was good; no pain or swelling was in evidence. The fragments 
seemed to be relatively immobile when gentle pressure was exerted in the area. 

After six weeks of fixation the elastics were removed and the mandible 
seemed to be well fixed in the area of fracture. The patient was instructed to 
use his mandible but not to exert too great a force on the fractured area. X-rays 
were taken at this time showing good position with radiologic evidence of bone 


regeneration. 











COMPLICATED FRACTURE OF MANDIBULAR SYMPHYSIS 29 





Fig. 1.—A posteroanterior x-ray of the mandible shows the considerable obliqueness 
and displacement of the fracture. The displaced lower left central incisor may be seen; it 
was lying horizontally at the inferior border, but the angulation of the x-ray does not show 
the true position. The displaced tooth was outlined in pencil by the author to make it more 
distinct. It was not so defined on the original examination. 





Fig. 2 


Fig. 3. 

Fig. This illustration presents the fragments fixed in place in good position by means 
of a labial arch wire ligatured to the anterior teeth and a Stout’s continuous wire loop splint 
with intermaxillary elastics attached. 


Fig. 3.—At this time the fixation had been removed for two months, the fracture 


line 
is becoming more indistinct, and position is good with no evidence of pathology. 
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The Stout splint and the ligatures of the labial arch wire were removed 
completely during the seventh week. The patient had functioned well, the oe- 
clusion was good, and there was an absence of pain and mobility. The rationale 
for taking the elasties off and leaving the wire loops in place for an additional 
week was that if prolonged fixation were indicated, because of displacement 
resulting from too early removal of fixation, the elastics can be replaced without 
putting a completely new splint in place. Patient was discharged completely 
at this time and told to report in two months for a follow up x-ray which proved 
to indicate normal progressive bone repair (Fig. 3). 


Summary 

This case primarily points out the importance of good x-rays and careful 
examination for any abnormal condition that may exist. In the case of a very 
displaced fracture with a tooth or teeth missing or a portion of the tooth absent, 
the fracture line area should be very carefully examined. One can easily con- 
jecture as to the acute complication that obviously would have arisen if the dis- 
placed tooth had not been discovered while reading the x-rays. Since the dis- 
placed tooth was found the patient had an uneventful recovery. 

Another point is, to assure a normal anterior curvature of the arch with 
very displaced, compound, oblique fractures of the mandibular symphysis, be- 
cause of the multiple muscular action in so many different directions, very often 
a labial arch wire ligatured in place in addition to the usual Stout’s splint is 


required. 








RELIEVING PAIN CAUSED BY DENTURES 


GALEN H. Drury, D.D.S., OAKLAND, CALIF. 


| Sproemmep sont the extraction of upper or lower teeth the dental ridges in 
many instanees fail to resorb evenly, resulting in sharp, spiny bone processes 
much like small needles or saw teeth underlying a normal mucous membrane 
(Figs. 1 and 2). This condition is much more prevalent in the mandible, al- 
though at times it is found in the maxilla as well. Also, since mandibular den- 
tures are ‘‘ridge bearing,’’ it causes more pain and a more rapid development 


in the mandible. 





Fig. 1. Fig. 2. 
Figs. 1 and 2.—Postoperative x-rays showing sharp spiny processes (‘‘A’’) irritating overlying 
mucosa, 

Pressure on the mandibular denture results in a localized change in blood 
pressure affecting directly or indirectly the inferior alveolar nerve. As demon- 
strated in Fig. 3, there are vertical canals within the bone which accommodate 
the vascular and nervous systems. Each time the denture comes in forceful 
contact with these canals and compresses the tissue, it causes a backward in- 
crease in blood pressure, not only within the vertical canals, but also on the 
vessels within the mandibular canal. This localized increase in blood pressure, 
therefore, places a pressure upon the nerve accompanying the vessels and results 
in pain. 
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There are, therefore, likely to be two conditions responsible for pain, and 
the surgical relief of the sharp spines of bone may not result in a complete 
relief. Surgery (and cautery when indicated) is the only satisfactory way to 
relieve this condition. Under general or local anesthesia an incision is made 
along the erest of the ridge, after which the tissue is elevated from its bone 
attachment. The operative field should be exposed adequately for thorough in- 
spection in order to determine the cause of pain. The irregularities of the bone 
are thoroughly planed smooth by use of rongeurs and bone files. Careful in- 
spection of the bone will reveal small pin-point areas where free bleeding is 
encountered. These are the areas to cauterize, being careful to destroy the 
vessels and nerves as deeply as possible. Phenol is the agent of choice, though 
electric cauterization may be used, being careful not to injure the surrounding 
bone, thereby preventing any slough. Phenol produces very satisfactory results 
and does not destroy tissue excessively. Care should be exercised to prevent 
contact with the retracted tissues and exposed ridge surfaces. 





Fig. 3.—X-ray showing vertical vascular canals. 


Once this cauterization has been satisfactorily concluded, the tissue is 
sutured into place. Several sutures are necessary as the gingival tissue heals 
slowly after being in contact with a denture for some time. Because of the 
nature of the tissue, it will reunite with the bone from the bone surface upward, 
and one should wait generally two or three weeks before constructing a new 
denture. Also, the old denture should not be used during the process of healing. 
This procedure has resulted in complete relief of this most aggravating condi- 
tion in every instance in my hands. 
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FIBROMA OF THE TUBEROSITY OF THE MAXILLA 


A Case Report 


Tuomas J. Cook, D.D.S., Miami, Fa. 


. oe fibromas are frequently seen in the region of the maxillary tuber- 
osity, and frequently become large enough to interfere with bringing the 
teeth into occlusion. 

These tumors when subjected to irritation, such as may occur in chewing 
food, frequently become ulcerated and have a more rapid growth. Such irri- 
tation may activate this benign tumor into fibrosarcoma.’ 


Case Report 

A man, aged 32, was referred to the dental clinic of a general hospital for 
consultation on Sept. 12, 1944. He complained of a ‘‘swelling’’ in the posterior 
portion of the palate which annoyed him while eating. 

Past History.—Several month previously the patient applied to a dental 
clinic for treatment and at that time the maxillary right first molar was removed 
and ‘‘some of the gum was cut away.’’ The area was painful after the surgery 
and apparently the growth has continued. 

Family History.—No significant facts were uncovered. 

Examination.—There was a full complement of mandibular teeth. The 
maxillary left first and second premolars and the first and third molars were 
missing. On the maxillary right side, the first and second premolars and the 
first and third molars were missing. There was a large sessile tumor present 
on both maxillary tuberosities which prevented the patient from bringing his 
teeth into occlusion without experiencing pain. 


Treatment.—Impressions were made first, and models constructed (Fig. 
L. @). 

Operation.—On Sept. 14, 1944, a posterosuperior alveolar nerve block was 
done with Novoeaine 2 per cent on both sides, also an injection at the posterior 
palatine foramen, blocking the anterior palatine nerve on both sides. An in- 
cision was made about 1 em. above the normal gingiva on the left side and ear- 
ried from the remaining molar tooth posteriorly to the extent of the tumor and 
around to the palatal margin posteriorly. With a periosteal elevator it was 
freed of attachments, care being taken to avoid the area of the posterior palatine 
foramen. The tumor was then excised and the periosteum and cortex of the 
bone to which it was attached were removed with a rongeur. The mucosa was 
then approximated with cotton sutures. The same procedure was carried out 
on the opposite side, and one tooth which was found to be loose was also removed. 

On Sept. 20, 1944, the wounds appeared to have healed readily and the 
sutures were removed. 
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Pathologic Report.—‘Fibroma.’’ 

On Sept. 24, 1944, the patient was discharged to duty, and instructed to 
report back in one month. 

On Oct. 27, 1944, the tissues appeared firm, and the patient could now 
bring his teeth into occlusion with no discomfort. Impressions were made, and 
a partial denture designed and inserted (Fig. 1, b and c). 





Fig. 1.—Fibroma of the tuberosity of the maxilla. a, Before operation; b, after operation; 
ce, prosthetic appliance which was inserted, 


On Dee. 22, 1944, the patient reported back for check-up. He had been 
wearing his partial denture which was satisfactory, and was discharged as cured. 
Reference 

1, Thoma, K. H.: Oral Pathology, ed. 2, St. Louis, 1944, The C. V. Mosby Company. 
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Oral Medicine 


BOWEN’S DISEASE OF THE MUCOUS MEMBRANE OF THE MOUTH 


A Review of the Literature and a Presentation of Six Cases 


Rosert J. Gorin, A.B., D.D.S.,* New York, N. Y. 


OWEN’S disease is a lesion chiefly involving the skin, but occasionally mani- 
fest in the mucous membranes. It was first described by Bowen" in 1912. 
The two prevailing theories concerning its nature are (a) that it is a pre- 

cancerous dyskeratotic process and (b) that it is a laterally spreading intra- 
epithelial type of superficial epithelioma. The latter theory has gained greater 
favor in recent years. Rarely does it manifest malignant properties, but when 
it does it may metastasize without showing gross or microscopic evidence of pene- 
tration of the basement membrane. Other epidermoid tumors giving rise to 
metastases with intact basement membrane are melanomas, erythroplasia of 
Queyrat, and extramammary Paget’s disease. In a series of 32 cases exhibiting 
malignaney presented by Stout,’ only 8 showed metastases, while 24 showed 
penetrative growth. In cases of metastases, a break in the basement membrane 
must of necessity occur, but evidence of this phenomenon is at most minimal. 

In the case of invasive squamous-cell epithelioma of the mucous membrane, 
changes characteristic of Bowen’s disease may be present in the adjacent mu- 
cosa. It should be borne in mind, however, that this is infrequent and by no 
means are all squamous-cell epitheliomas preceded by a bowenoid type of 
change. 

Stout believes that Bowen’s disease of the mucous membrane is more fre- 
quently malignant than that of the skin, as 12 of the 32 cases of malignant 
Bowen’s disease were mucosal in origin, a cancerization rate of 40 per cent as 
compared to 2 to 3 per cent for the skin lesions. 

The mucous membranes affected are chiefly those of the male and female 
genitalia, the larynx, conjunctiva, cornea, and the portions of the oral and nasal 
cavity that have an ectodermal origin. 

This paper will deal with Bowen’s disease as it affects the mucous mem- 
brane of the mouth. 

The appearance is relative to the degree of superficial keratinization that 
is present and to the age of the lesion. If keratinization is absent it presents 
a markedly erythematous, velvety patch which may or may not be raised above 
the surface of the mucous membrane. If keratinization is present, the erythema 


; From the Department of Pathology, School of Dental and Oral Surgery, Columbia 
Iniversity. 
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is masked by the whitish patches. Grussly, the lesion may give one of three 
appearances—(a) erythroplasia-like, (b) nodular or papillomatous, or (¢) ul- 
cerative. These correspond to the three pathologic stages proportional to the 
age of the lesion and the degree of infiltration and degeneration.” 

The microscopic appearance of Bowen’s disease of the mucous membrane, 
while less definitive than that of the skin, is, nevertheless, characteristic. The 
squamous layer is thickened, and variable degrees of acanthosis are present. 
Hyperkeratosis and parakeratosis may be present. Small hyaline pearls or 
granules may be seen. Occasionally, the lesion may appear papillary due to the 
increased number and disorientation of the stratum germinativum. The epi- 
thelial cells vary in size and shape. Mitoses are usually abundant, some of 
them being bizarre and resulting in giant epithelial cells with several nuclei, 
which have probably resulted from division of the nucleus without coneurrent 
division of the cytoplasm. Darier’® used the word ‘‘poikilokarynosis’’ to de- 
seribe this unusual process. Occasionally cells with several nucleoli may be 
observed. Foam cells described by Kreibich? and isolated cell nests found by 
Grzybowski® are occasionally found. Many cells are edematous and show 
vacuoles completely surrounding the nucleus, producing Darier’s ‘‘corps 
ronds.’’ Intracellular fibers are often lost, although intercellular bridges are 
usually preserved. The basal-cell layer remains intact, but the orientation of 
the cells, i.e., the palisade formation, is often lacking. The papillary layer of 
the mucosa is usually heavily infiltrated with chronic inflammatory cells, 
lymphocytes, plasma cells, histiocytes or macrophages, and mast cells. The 
deeper layers of the substantia propria and submucosa, however, are free of in- 
flammatory cells. Occasionally portions of the epithelium, show necrosis. 


Cases From the Literature 
Eleven cases have appeared in the literature in which Bowen’s disease 
affected the mucous membrane of the mouth. Nine of these cases, 82 per cent, 
occurred in men. The age range was 47 to 68 years, the average age being a 
little over 58 years. <A few of the cases have been multicentric in distribution. 
Table I shows the locations of Bowen’s disease in the mouth. 














TABLE I 
LOCATION NUMBER OF CASES AUTHORS 
1, Gingivae ~~ g. Favier,8 Touraine and Gole,? 
and Brighton and Altman,9 
2. Soft palate, tonsillar 3 Howarth,5 Gougerot, 
pillars, and uvula Moulonguet, and Lortat- 

Jacob,19 and Brighton 
and Altman9 

3. Upper lip 2 Noguer More,* and 
Howarth5 

4, Floor of mouth 2 Howarth5 and Stout1 

5. Buccal mucosa 2 Howarth,5 and Touraine 
and Gole7 

6. Tonsils $ ; Hudelo, Lucien and 


Cailliau,11 and Brighton 
and Altman? 
7. Tongue ] Cipollaro and Foster 
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Noguer More,‘ in 1931, was the first to mention Bowen’s disease of the 
mucous membrane of an oral structure, the upper lip. No mention was made 
of the age or sex of the patient or the duration of the lesion. 

Favier® a year later described Bowen’s disease on the gingivae of a 60- 
year-old man. A few months after discovery of the lesion, the patient devel- 
oped enlarged submaxillary nodes which exhibited the identical histologie ap- 
pearance upon biopsy. The patient, a diabetic in poor general health, died 
several months later. 

Howarth® presented three cases of about two years’ duration in men be- 
tween 56 and 58 years of age. The oral structures affected were the cheeks, 
floor of the mouth, lips, fauces, soft palate, and tonsillar pillars. The growths 
were papillomatous in appearance in all three cases and interfered with swal- 
lowing in two of the eases. Metastasis had taken place in one of the cases. All 
three were treated with diathermic cautery, with recurrence taking place in 
one of the eases. 

Hudelo and Cailliau'' reported a case of a proliferative lesion of the tonsil 
of a woman 47 years of age. The lesion was painful. It was diagnosed micro- 
scopically as Bowen’s disease. 

Gougerot, Moulonguet, and Lortat-Jacob’® had a 61-year-old man with a 
nummular or coin-shaped lesion on the palate which extended to the pillar of 
the left tonsil. No subjective symptoms and no enlargement of the cervical 
nodes were noted. 

Touraine and Gole’ described a lesion of the cheek of two years’ duration 
in a woman 61 years of age. The lesion resembled leucoplakia. The diagnosis 
of Bowen’s disease was made upon microscopic examination. 

Stout’ described a case of Bowen’s disease of the mucous membrane of the 
floor of the mouth in a 63-year-old man. The lesion was present for eighteen 
months previous to admission. The patient had palpable lymph nodes, biopsy 
revealing Bowen’s disease. Interstitial radium was used, but three months later 
the lesion recurred. This was excised, and two years later a hard cervical node 
was palpated on the left side deep to the sternocleidomastoid muscle. A radical 
upper and lower neck dissection was done, followed by radiation therapy. Since 
publication, follow-up of the patient in the Outpatient Clinic until 1941 showed 
no evidence of recurrence. He then went to an old people’s home where he 
succumbed to bronchopneumonia with complications of cirrhosis of the liver 
in March, 1941. 

Cipollaro and Foster® found Bowen’s disease of the tongue in a 60-year-old 
woman. The lesion was first noticed by the patient’s dentist who referred him 
for diagnosis. It was raised, reddened, firm, and 3 to 4 mm. in diameter. The 
summit was eroded, but no marked inflammatory changes surrounded it. The 
tongue was anesthetized with 2 per cent procaine and the lesion excised widely 
with high-frequency cutting current. Six gold radon implants of 1 mm. each, 
1 em. apart, were placed in the surrounding tissue. No recurrence was noted. 
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Brighton and Altman® described two eases, one affecting the tonsil and 
exhibiting transitional changes from Bowen’s Disease to squamous-cell ecar- 
cinoma. Another patient had lesions of the mandibular gingivae and right 
tonsillar pillar, the microscopic picture resembling Bowen’s disease. 


Treatment 


Treatment of Bowen’s disease of the mucous membrane has been varied 
from excision with sealpel or electrocautery to x-ray or implantation with 
radon seeds. 

Treatment with caustics, electrolysis, ultraviolet irradiation, or solid carbon 
dioxide is contraindicated according to Cipollaro and Foster.® In view of the 
many approaches to the treatment of Bowen’s disease at the present time, 
optimal prophylactic and therapeutic measures are moot. There is indication 
that a rigorous evaluation is necessary. 


Case Reports 


In addition to those cases already reported, six more involving the mucous 
membrane of the mouth were seen at the Department of Surgical Pathology, 
Columbia University. Three were Bowen’s disease and three bowenoid changes 
in squamous-cell epitheliomas. They follow: 


Case 1.—(574401) (83870) The patient was a 60-year-old man who in 
April, 1939, presented a roughened, whitish lesion of the undersurface of the 
tongue of twenty-five years’ duration. A biopsy of this area was done, and a 
diagnosis of squamous-cell epithelioma was made. A week later radium needles 
were implanted in the tongue and floor of the mouth for five days. Two months 
later enlargement of a cervical node was noted; biopsy proved to he positive, 
and a radical neck dissection on the right side was carried out. In October, 
1939, a lesion appeared on the mandibular gingivae which was squamous-cell 
epithelioma upon microscopic examination; partial ostectomy of the mandible 
was performed at this time. A month later the mandible was resected and ex- 
amined. The microscopic diagnosis was Bowen’s disease of the mucous mem- 
brane of the floor of the mouth and squamous-cell epithelioma of the mandibular 
gingivae. <A year later, enlargement of the cervical nodes on the left side was 
noted, and a radical neck dissection on this side was done. In April, 1944, the 
patient had severe pain following the course of the third division of the tri- 
geminal nerve. A posterior root resection of all three divisions of the right 
trigeminal nerve was carried out, followed by relief of a large degree of pain. 
Six months later, partial ostectomy of the mandible was again performed. The 
patient had been placed on Dilaudid for several months for relief of pain, and in 
February, 1945, took an overdose and succumbed to acute dilaudid poisoning. 


Gross and Microscopic Findings.—The specimen consisted of the edentulous 
right half of the body of the mandible. In- the midportion of the specimen 
the superior border of the gum was coneave and the mucous membrane was 
destroyed, replaced by a firm, granular, reddish-gray tissue. There was a strip 











Fig. 1.—Case 1 (83870). Section taken from floor of the mouth adjacent to tumor. Above 
we note a strip of normal mucosa. This is actually continuous with the lower strip, the reflec- 
tion being off the picture to the left. In this section the lamina propria is not infiltrated with 
inflammatory cells. The lower section of mucosa shows markedly vacuolated and swollen 
epithelial cells with pyknotic nuclei. The cytoplasm appears granular. The cells of the 
germinative layer stain darkly and the palisade arrangement is good. There is mild parakera- 
tosis and acanthosis in this section. The basement membrane is everywhere intact. 

Fig. 2.—Case 1 (83870). Higher power of Fig. 1. 
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Fig. 3.—Case 1 (83870). Section from floor of mouth showing neoplastic growth. The 
palisade arrangement in this ssection is not as well marked. A number of atypical mitoses 
may be seen. There is marked variation in the size and shape of the nuclei of the epithelial 
cells, as well as hyperchromatism. Focal dyskeratosis is marked. An area of necrosis con- 
taining coagulated fiuid is visible. Note the cell with three nuclei lying in the fluid. The 
basement membrane is intact. The subepthelial tissues are infiltrated with chronic inflammatory 
cells. 
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Fig. 4.—Case 1 (83870). Higher power of Fig. 3. 
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of vestibular mucous membrane 8 mm. wide along the lateral border and a 4 
by 2 em. area of mucous membrane of the floor of the mouth attached to the 
medial border. The latter portion of soft tissue evidently included some muscle 
from the base of the tongue. The surface of this area was gray and rather 
granular, but not distinctly indurated. The tissues were fixed in Bouin’s 
solution. 

The anterior gingival region showed dense masses of squamous epithelium 
with a marked degree of keratinization and pearl formation. There was only 
superficial infiltration of bone. In sections taken from the floor of the mouth, 
the epithelium was thickened and lightly keratinized. The deep surface tended 
to form stout rounded pegs, but the basement membrane was everywhere intact. 


a 


a 
nae 


Fig. 5.—Case 1 (83870). Section of mucosa from floor of the mouth at the periphery 
of the lesion. Note the parakeratosis, slight loss of palisade arrangement, clumping of nuclei, 
aberrant cell forms, and intact basement membrane. 


Within the epithelium there appeared to be some disorientation of cells, focal 


dyskeratosis, some variation in size and shape of nuclei, occasional mitotic 
figures, and a number of cell forms of clear cytoplasm. This change did not 
appear to extend to the margin of excision. The subepithelial tissues were dense- 
ly fibrotic. 

The squamous-cell epithelioma of the mandibular gingiva was a very well- 
different#ated one and appeared quite localized. The change in the mucous mem- 
brane of the floor of the mouth was that of Bowen’s disease and suggested that 
this individual may develop further primary carcinomas. 
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Diagnosis: Squamous-cell epithelioma of the mandibular gingiva, mandible, 
and floor of the mouth; Bowen’s disease of the mucous membrane of the floor 
of the mouth. 


Case 2.—(26134) The patient was a 40-year-old woman presenting a lesion 
on the dorsum of the tongue in August, 1947. She believed that it was of at 
least eight months’ duration. Clinically the lesion appeared as a slightly raised 
whitish, keratinized patch. It had been seen by the patient’s dentist and sev- 
eral physicians, who had all made the diagnosis of leucoplakia by clinical ex- 
amination. Biopsy of the lesion was done twice, and the diagnosis of leuco- 
plakia was made. The lesion was symptom-free, but was persistent and re- 
mained unchanged despite the bland mouthwashes suggested by the patient’s 
physician. The area was completely excised under 2 per cent procaine and 
fixed in Bouin’s fluid. The diagnosis of Bowen’s disease of the mucous mem- 
brane of the tongue was made upon microscopic examination. No recurrence 
of the lesion has oceurred to date (October, 1948). 


Fig. 6.—Case 2 (26134). Hyperplastic rete peg mucosa of dorsum of tongue. The sub- 
mucosa is edematous and moderately infiltrated with chronic inflammatory cells. The cells 
of the epithelium vary markedly in size, shape, and intensity of staining of the nuclei. The 
clumping tendency is not marked, and mitoses are rare. Note the intact basement membrane. 


Gross and Microscopic Findings.—The specimen consisted of a piece of 
mucous membrane and underlying connective tissue removed from the tongue. 
The epithelium was thickened and hyperplastic, the stratum corneum being 


especially inereased in thickness. The submucous area was edematous and mod- 
erately infiltrated with lymphocytes and plasma cells. At one edge a small 
uleer was evident which was covered with a purulent exudate. The cells of the 
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epithelium varied considerably in shape and size, and some of the nuclei were 
hyperchromatie and contained from two to five nucleoli. Mitoses were rare. 
The basement membrane was distinct, and sharply divided the epithelium from 
the underlying connective tissue. 


Diagnosis: Bowen’s disease of the mucous membrane of the tongue. 


Case 3.—(21994) The patient was a 50-year-old man who was referred from 
another hospital to this institution in 1943. He was first seen on Dee. 31, 1940, 
complaining of irritation of the right side of the mouth of three weeks’ dura- 
tion. He was a very heavy cigar smoker and an alcoholic. 

Examination at this time showed an area of ulceration and infiltration 
about the size of a dime at the junction of the right anterior pillar in the lower 
third molar area. There were no palpable glands. A biopsy showed grade 2 
squamous-cell carcinoma. The lesion was widely destroyed by diathermy fol- 
lowed by external radiation therapy with apparent complete local cure. Fol- 
lowing the x-ray therapy he had a lower right second molar extracted, and 
apparently this trauma instituted the usual osteomyelitis seen following x-ray 
therapy. Removal of several spicules of bone, however, finally produced heal- 
ing. On April 3, 1943, he began to complain of sore throat, and was referred 
to this hospital. Upon examination he presented two lesions. One was a tumor 
of the larynx on a pedicle above the vocal cord, about 2 em. in diameter. Under 
Pentothal Sodium intravenous anesthesia, a suspension laryngoscopy was car- 
ried out and the tumor was snared off. The tissue was fixed in Bouin’s fluid and 
sectioned. 

The diagnosis was squamous-cell epithelioma. From the appearance 
of the section the neoplastic tissue was not present in the pedicle, and further 
treatment of this area was not done. The area healed, but fever of unknown 
etiology remained for ten days. The second lesion was in the floor of the mouth, 
beneath the tongue. It was slightly elevated, lightly keratinized, and painless. 
Upon biopsy, Bowen’s disease of the mucous membrane was discovered, and 
the area was widely removed by coagulation with high-frequency eurrent. En- 
largement of the lymph nodes on the right side of the neck was apparent at this 
time, but biopsy was refused by the patient. 


Gross and Microscopic Findings.—The first specimen consisted of the mu- 
cous membrane and submucosa, from the region of the right arytenoid cartilage 
and false vocal cord. Projecting from the mucous surface was a fungating, 
pedunculated tumor 23 by 20 by 7 mm. upon a stalk 11 mm. in diameter. The 
surface was reddened and eroded. Upon cross section it could be seen to pene- 
trate the submucosa. 


Microscopically, the first specimen consisted of long cords and masses of 
squamous tumor cells which in some areas showed relatively good differentia- 
tion, with stratification and some tendency for pearl formation with intercellu- 
lar bridges but no keratin, and in other areas showed a lesser degree of differ- 
entiation. 
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The second specimen consisted of two pieces of tissue from the floor of 
the mouth, in one of which neoplastic changes in the epithelium were evident. 
This alteration was manifested by poikilokarynosis, a thickening of the rete 
pegs, the occurrence of bizarre cell forms, clumped cells, and a considerable 
degree of nitotie activity. The lesion did not penetrate into the submucosa. 
Hyperkeratosis and considerable inflammatory exudate in the connective tissue 
were noted. 

This case is of special interest as the metastases which were present could 
have come from either the oral or laryngeal neoplasms. That the oral and 
laryngeal tumors are in a cause and effect relationship is highly improbable, 
but it is of interest to note the frequent relationship of occurrence of Bowen’s 
disease and squamous-cell epithelioma. 


Diagnosis: Bowen’s disease of the mucous membrane of the floor of the 
mouth ; squamous-eell epithelioma of the larynx. 
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Fig. 7.—Case 3 (21994). Section showing thickened rete peg. The subepithelial tissue 
is infiltrated with chronic inflammatory cells. Note the occurrence of bizarre cell forms, 
poikilokarynosis, and poor palisade arrangement. However, the lesion does not penetrate the 
basement membrane anywhere. 

Case 4.— (661667) (83213) The patient was a 71-year-old woman. In July, 
1942, he noted that a roughened area on the left buccal mucosa near Stensen’s 
duct which had remained quiescent for eight months had been slightly tender 
for three weeks. There was also a rough, whitish, and thickened surface on 
the mucosa of the lower lip opposite the lower incisors extending to the ver- 
milion border. This area was not sensitive. The patient was found to have 
positive serology for which he received treatment. He was a heavy smoker, 
smoking over two packs of cigarettes a day. Examination of the cheek lesion 
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revealed two small eroded areas, red and glistening, bordered on one side 
by a whitish thickened and roughened plaque. A biopsy of the mucosa of the 
cheek showed squamous-cell epithelioma with bowenoid changes, while biopsy 


of the lip showed leucoplakia. The area showing Bowen’s changes was widely 


dissected to the fascia of the buecinator muscle and sutured. The patient was 
placed on a peroxide mouthwash. The area healed without complications. The 
lip lesion was watched by the patient for changes. In 1943, a whitish, raised 
plaque appeared near the frenulum which showed only leucoplakic changes upon 


Fig. 8.—Case 4 (83213). Note the presence of parakeratosis. There is perinuclear 
vacuolization, and poikilokarynosis is quite marked. Note the variation in the size of the 
cells and nuclei. Some of the cells appear like hyaline bodies. The outlines of the cells are 
indistinct in some areas, with loss of intercellular bridges. Some of the basal cells have 
hyperchromatic nuclei and the palisade arrangement is poor. The basement membrane is in- 
tact. The corium contains an increased number of chronic inflammatory cells. 
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microscopic examination. To the present date, frequent examinations made in 
the Outpatient Clinic have failed to reveal any signs of recurrence of the buccal 


lesion or change in the lip lesion. 


Gross and Microscopic Findings.—The specimen from the cheek was a 
Bouin’s-fixed, flattened piece of tissue 20 by 14 by 4 mm. One surface showed 
a smooth, lobulated center. At the periphery there were numerous small nodu- 
lar formations. The other surface was gray and irregular. On sectioning, the 
mass was seen to be made up of compact tissue with small, dark brown areas. 
Microscopically, several of the sections showed marked intraepithelial changes 
characterized by poikilokarynosis and perinuclear vacuolization. The squamous 
cells were large and irregular in size. They had indistinct outlines and their 
eytoplasm stained darkly eosinophilic. Intercellular bridges were preserved 
in some places. The basal layer was indistinct, and the cells showed a lack 
of orientation. The basal cells were large and irregular in shape; the nuclei 
were large, had a coarse chromatin network, varied in size, and possessed from 
one to two nucleoli. Mitotic figures were present but rare. The focal inter- 
ruption of the epithelium was replaced by granulation tissue. 


Diagnosis: Squamous-cell epithelioma (with bowenoid changes) of the 
mucous membrane of the cheek. 





Fig. 9. Fig. 10. 


Fig. 9.—Case 4 (83213). Lesion of cheek. There are two small eroded areas which are 
bordered anteriorly by a: whitish thickened and roughened plaque. Section showed squamous- 
cell epithelioma with Bowenoid changes. 

Fig. 10.—Case 4 (83213). Area of thickened epithelium on lower lip extending from 
vestibular sulcus to vermilion border. The lesion was rough, whitish, and insensitive. Sections 
showed changes compatible with the diagnosis of leucoplakia. 


Case 5.—(25698) The patient was a 58-year-old man with a history of 
multiple sessile, papillomatous growths on the mucous membrane of the mouth, 


particularly of the hard palate and maxillary gingiva. These growths were 
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examined at another hospital, diagnosed as multiple papillomas, and removed 
with cautery. No recurrences in these areas were noted. Eight years later, 
the patient noticed a small nodular growth on the mucosal surface of the left 
cheek which was not painful. Upon examination, there were seen two thick- 
ened, firm, white lesions, about 3 mm. in diameter, on the buccal mucosa of the 
left cheek below the orifice of Stensen’s duet. They were nodular, firm, and 
clinically resembled areas of leucoplakia. A biopsy was performed under 2 
per cent procaine anesthesia, a diagnosis was made, and the patient was referred 
to a radiotherapist. From Dec. 11, 1946, to Jan. 14, 1947, the patient received 
fifteen treatments of x-radiation—a total of 4,664 r. There had been no re- 
currence of the lesion at the time of this report. 





Fig. 11.—Case 5 (25698). Note the marked degree of intercellular edema in the epithe- 
lium. The intercellular bridges have been destroyed. A number of hyaline-appearing 
epithelial cells with displaced nuclei described by Darier as “corps ronds” are present in the 
epithelium. The palisade arrangement has been lost: there is marked polymorphism of cells. 
However, the basement membrane is intact. The substantia propria is infiltrated with chronic 
inflammatory cells. 


Gross and Microscopic Findings.—The specimen was a bit of buccal mucosa 
which showed a tremendous amount of thickening and in one area evidence of 
neoplastic change. Here, the epithelial cells were anaplastic and had invaded 
through the basement membrane for a microscopic distance. 


Diagnosis: Squamous-cell epithelioma (bowenoid type) of mucous mem- 
brane of cheek. 
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Case 6.—(22701) This is a case of a lesion of the right tonsillar pillar in 
a 60-year-old woman. In December, 1943, the patient noted a soreness of the 
right side of the throat, but attributed it to a new dental plate. Upon examina- 
tion, nine months later, the lesion was located upon the right tonsillar pillar 
extending to the soft palate. It was warty in appearance, about 1.5 em. in 
diameter, slightly infiltrated. Its surface was pedunculated, giving it an ap- 
pearance of being composed of three or four wartlike growths. Upon palpa- 
tion the growth appeared to be soft and rather superficial. There were a 
number of soft lymph nodes in the right submaxillary region, but these 
were attributed to an old tubercular lymphadenitis that the patient had from 
the age of 5 to 10 years. <A biopsy of the tonsillar lesion was done under 2 
per cent proeaine solution and fixed in Bouin’s solution. 





Fig. 12.—Case 6 (22701). This photomicrograph demonstrates the junction of the nor- 
mal and neoplastic tissue. The basement membrane appears intact. The palisade arrange- 
ment is lost and many bizarre cell forms are present. There appears to be general anarchy 
within the epithelium. The lamina propria and submucous areas are infiltrated with chronic 
inflammatory cells, 


Gross and Microscopic Findings.—The specimen consisted of two pieces 
of tissue from the region of the right tonsillar pillar. 

The sections showed in one place a surface which was covered with well- 
differentiated stratified squamous epithelium. There was a sharp demarcation 
to a typical neoplastic tissue made up of masses of epithelial cells varying 
greatly in size and shape, with large, sometimes lobulated nuclei. In some cells 
two or more nuclei were clumped together. The tissue appeared arranged to 
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Fig. 13.—Case 6 (22701). Higher power of Fig. 12 at junction of normal and neoplastic 
tissues. There is a thin finger of lamina propria that separates the normal tissue at the 
right from the anaplastic epithelium at the left. Note the poikilokarynosis, the number of 
mitotic figures, the loss of palisade arrangement, and the loss of normal architecture. 


Fig. 14.—Case 6 (22701). High power of epithelial cells, showing loss of normal archi- 
tecture and intercellular bridges. Note also the poikilokarynosis, the hyperchromasia, and 
the polymorphism of some of the epithelial cells. 
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simulate hyperplastic rete pegs. There were two or three mitoses per high- 
power field. The basement membrane was intact. This area resembled a 
bowenoid type of squamous-cell epithelioma. Other places showed more ad- 
vanced neoplastic change with the formation of more atypical squamous epithe- 
lial cells which tended to invade underlying tissue. There were signs of keratin 
formation and epithelial pearls in these later areas. In a fragment of mucosa 
attached to this less-differentiated epithelium, there was evidence of an early 
change toward the bowenoid type as described previously. 


Diagnosis: Squamous-cell epithelioma of mucous membrane of tonsillar 
pillar; squamous-cell epithelioma (bowenoid type) of mucous membrane of 
tonsillar pillar. 

Summary 

Eleven eases of Bowen’s disease of the oral mucous membrane already re- 
corded in the literature are reviewed and six new cases are presented. Of these 
six eases, three are Bowen’s disease and 3 bowenoid changes in squamous-cell 
epitheliomas. The ages of the patients in this series of six ranged from 40 to 71 
years, the average age at onset being 57 years. Four of the patients are men. 
Of the six eases, two involve the floor of the mouth, two the buccal mucosa, one 
the tongue, and one the tonsillar pillar. 


The author wishes to express his sincere gratitude to Dr. Arthur Purdy Stout of the 
Department of Surgical Pathology, College of Physicians and Surgeons, Columbia University, 
for his generous advice and assistance and for granting permission to use the files of the 
department. The generosity of Dr. J. Hanford and Dr. M. Lenz, of New York City, and 
Dr. W. T. Hotchkiss of Miami Beach, Florida, in permitting the presentation of material 
from their case files is also acknowledged. 
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Anesthesiology 


LOCAL ANESTHETIC SOLUTIONS: THEIR TOXICITY AND 
TREATMENT 


Epwarp C, Dosps, D.D.S., F.A.C.D.,* aNp MARSHALL I, Kaper, D.D.S.,** 
BALTIMORE, Mp. 


HE most important local anesthetic drugs used in dentistry are procaine, 

tetracaine, and Monoeaine. As these agents alone produce vasodilatation 
in the local areas into which they are injected, it has been found necessary to 
add a vasoconstrictor agent. To accomplish its desired purpose, the vasocon- 
strictor agent must be sufficient in quantity to overcome the primary vasodila- 
tation and to produce a positive vasoconstriction. The foremost vasocon- 
strictor agents used are epinephrine, Cobefrin, and neosynephrin. In addition 
to these organic agents, it is necessary to include preservatives and inorganic 
salts. Toxicity may arise from any or all of these agents and be manifested in 
various ways in the human body. 

Cocaine, being the oldest and most widely known local anesthetic drug, is 
used as a standard for comparison in gauging: the toxicity of these agents. 
Previously, the figures generally arrived at in these comparisons have been 
obtained from methods using intravenous injections into laboratory animals; 
unfortunately, this may or may not reflect the true toxicity of these drugs as 
used in dentistry. The toxicity of any local anesthetic solution must be 
summed up as the lotal deleterious effect on the human body of all of the sub- 
stances present, each chemical agent being only a part of the total solution. 
The vasoconstrictor principle is generally considered to reduce the toxicity 
of the total preparation when administered subcutaneously. 

Fussganger and Schaumann’ showed that the addition of one drop of 1 
to 1,000 epinephrine solution to 10 ¢.c. of 5 per cent tetracaine solution allows 
the use of twice the lethal dose of the agent. This principle is not absolutely 
true as it is known that the sympathomimetic drugs have a toxicity of their 
own, as is often manifested by excitation of the sensory and motor areas of the 
cerebral cortex. At least one -of the vasoconstrictors, epinephrine,” * * has 
both an excitatory and an inhibitory action on the smooth muscles of the blood 
vessels; the excitatory action generally predominates, but the inhibitory action 
often precedes as well as follows the period of excitation. Small doses of 
epinephrine in man may be inhibitory and produce vasodilatation with a gen- 
eralized fall in blood pressure; therefore, it appears that the vasoconstrictor 

*Professor of Pharmacology, Baltimore College of Dental Surgery, University of Maryland. 
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agents may exaggerate the toxic effects of the local anesthetic drugs on the 
circulatory system. Fortunately, the vasoconstrictor drugs have a short life 
in the blood stream, so their corrective or toxic properties are short-lived ; 
Neosynephrin is a possible exception. 

Toxicity of local anesthetic drugs is determined by several methods of in- 
jections into laboratory animals®; critical blood levels are attained, and the 
lethal dose is measured. In this manner, on a gram for gram basis, procaine 
is approximately one-fourth as toxie as cocaine, Monoeaine is about one-third 
as toxie as cocaine, and tetracaine is about four times as toxie as cocaine. In 
the human body, these drugs are detoxified in the liver, which normally re- 
quires one hour to detoxify one lethal dose of cocaine. In the percentages used 
in prepared local anesthetic solutions, the toxicities occur in the same order 
as mentioned but not in as severe a ratio. Employing 0.5 per cent concentra- 
tion for eoeaine, 2.0 per cent for procaine, 0.15 per cent for tetracaine, 1.5 per 
cent for Monocaine, and multiplying these figures by the gram for gram tox- 
icities, the therapeutic toxicities are: cocaine, 0.5; procaine, 0.5; Monocaine, 
0.5; tetracaine, 0.6. 

For systemic use, Neosynephrin is the least toxic vasoconstrictor, is re- 
tained longest, and is most stable in the body; it causes little or no tachyeardia 
or central nervous system stimulation, and it does not lose its effiectiveness 
upon repeated administration. Cobefrin is close to Neosynephrin but is not 
quite as stable. Epinephrine is probably the most toxic and most potent of 
these agents but may lose its effectiveness upon repeated administration.° 
When these agents are used locally in combination with local anesthetic drugs, 
the same systemic evaluation holds true with the addition of several factors of 
dental interest. The combination of these drugs which is most desirable has 
been very aptly presented by M. L. Tainter et al.?. Neosynephrin, 1 to 2,500 
in combination with 2 per cent procaine solution, caused fainting reactions 
in only one-half as many patients as did epinephrine and Cokefrin. Colkefrin 
caused nervousness in 30 per cent of the reported cases when used 1 to 10,000 
in combination with 2 per cent procaine solution, while epinephrine caused 
nervousness in 42 per cent of the reported cases when used 1 to 50,000 also 
in combination with 2 per cent proeaine solution. Locally, the epinephrine 
produced the most profound vasoconstriction with Cobefrin next and Neo- 
synephrin last. 

The effects of local anesthetic drugs are dependent upon their route of in- 
jection and their affinity for and penetration of the nerve trunks and fibers. 
Increased concentrations of these agents will increase the intensity of anes- 
thesia but not necessarily the duration; also, with the higher concentrations, a 
toxie reaction in sensitive patients becomes more likely. 

There is not enough evidence in the etiology of these toxie reactions to 
support the shock theory,® * and because of the absence of protein material in 
the prepared loeal anesthetic solutions, the anaphylaxis factor must be elim- 
inated. Leake® stated that many drugs are detoxified by combining with 
amino acids in the body; when this is possible, allergic reaction may occur. 
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All drugs which have a chemical ring structure, with amino or phenolic hydroxy! 
groups, may combine with amino acids and thus give rise to allergic responses 
in sensitized tissue. Local anesthetics are included in this group of drugs, and 
allergic reaction may occur in at least 5 per cent of the patients given such 
drugs. Thus hypersensitivity remains as the etiologic factor, and it may be 
either a natural idiosynerasy or an acquired allergy. If a patient has a natural 
idiosynerasy toward these drugs, severe toxic manifestations may be demon- 
strated almost immediately after drug introduction and even on the very 
first exposure to the drug. The time of onset may vary from less than a min- 
ute to more than ten minutes; patients who have not been affected before 
by loeal anesthetic injections may eventually acquire an allergy and demon- 
strate a toxie reaction. 

Tainter stated that in a recorded series of 10,000 injections he had never 
seen a fatal or nearly fatal reaction due to local anesthetic agents. Dobbs re- 
ported having seen one severe reaction in several thousand cases. Kader re- 
ported two severe reactions in almost 5,000 patients, and the Council on Dental 
Therapeuties,® using the Northwestern University Dental School’s library bibli- 
ography, reported that out of eighty references, fourteen demonstrated severe 
toxie reactions, and eleven reported deaths from local anesthetic agents. 


Case Report 


A 37-year-old white woman, with a negative physical history, presented for an 
alveolectomy of the mandibular ridge. The patient appeared calm and receptive to treat- 
ment and told of previously uneventful dental experience. Using stock-prepared local anes- 
thetic solution, injections were made in the amount of 5.1 ¢.c., employing conduction and in- 
filtration techniques. Within three minutes, the patient complained of dizziness, nausea, 
tingling in her finger tips, and showed a moderately cold perspiration; her breathing became 
stertorous and she fainted, followed by mild tetanic contractions. 

Treatment for syncope was given, and the patient returned to a semiconscious state; she 
was slightly incoherent but was calm and complaining of increased tingling which was now 
in her hands, fingers, feet, and toes. She again lapsed into unconsciousness, and her color 
became pasty rather than cyanotic; her pulse rate dropped from a preoperative 80 to below 50 
and then gradually increased in rate, becoming thready and going into tachycardia finally dis- 
appearing at about 150. During this time, her breathing became very shallow and irregular, 
labored, then stopped. At the signs of apnea, oxygen was administered intranasally augmented 
by artificial respiration; caffeine with sodium benzoate was injected, 3 c.c. in fifteen minutes, 
without results. 

Oxygen and artificial respiration were continued for one hour, during which time no 
pulse or breathing could be detected, but at the end of the hour the patient showed 
signs of making two very feeble efforts at respiration. Then a very faint, thready pulse 
reappeared, and the patient was removed to the hospital under pulmotor care. Her blood 
pressure was 95/70, and an injection of Adrenalin, 1 ¢.c., was given intramuscularly which 
stimulated the heart and markedly improved the circulation. In another hour, the patient had 
returned to consciousness, was breathing regularly, and was oriented to lier surroundings; one- 
half hour more and the blood pressure had returned to 110/78, pulse, 78, and respirations, 22 
with good volume. Upon complete recovery, she was allowed to return home that evening, and 
no further incident occurred. 


A second similar case of shorter duration but of equal intensity was en- 
countered; this one was also treated successfully but was augmented by the 
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addition of one of the analeptics. The first patient was later given a dermal 
wheal test for drug allergy, and she demonstrated a very marked sensitivity 
to the local anesthetic agent used ; the controls were negative. 

The lethal dose of these drugs varies greatly due to differences in the rate 
of absorption from the various tissues and body cavities. Fortunately, the 
oral tissues do not fall into the category of the imminently dangerous path- 
ways. Animals dying from injections by various routes exhibit roughly the 
same procaine level in the blood although the amount actually injected varies 
widely. Death appears to be dependent upon the attaining of a certain criti- 
eal concentration in the blood. A safe dose is impossible to determine, as one 
must recognize the oceasional occurrence of a true idiosynerasy; what con- 
stitutes a safe dose for many individuals may in a rare instance be a toxic dose. 
Shumacker® stated that all or nearly all of the symptoms seen in these re- 
actions are due to affection of the central nervous system; death is probably 
due to medullary (respiratory and circulatory) paralysis. There is no sig- 
nificant reduction in plasma volume during these reactions; probably the 
terminal failure is due to collapse of the autonomic nervous system, producing 
capillary atony and death, which is the only indication of a relationship be- 
tween these reactions and the true shock hypothesis.’® 

There are two types of toxie reactions to local anesthetic drugs: 


1. Cerebral cortex stimulation. 
2. Central medullary (respiratory and circulatory) paralysis. 


In the first type, the reaction is usually convulsive in nature and may be 
either sensory or motor or both. Sensory stimulation produces perspiration, 
restlessness, nervousness, and talkativeness, while motor stimulation produces 
twitching, tremors, and tonie and clonie contractions leading to violent con- 
vulsions, and, in very severe cases, to death by asphyxia because of the in- 
ability of the centers to function during the convulsions. The reaction usually 
starts with stimulation and either remains there or enters into various com- 
binations with the medullary paralysis type. Frequently, there is a combina- 
tion of reaction in which the patient passes into the paralysis type so rapidly 
that there is little or no evidence of excitement or contractions, and medullary 
center paralysis follows immediately. 

In the reactions of both types, there is generally a marked drop in sys- 
tolic and diastolic blood pressures with a notable decrease in pulse pressure. The 
pulse rate drops markedly at first with an increase in volume but then gradually 
increases in rate and decreases in volume and finally trails off into tachyeardia 
before disappearing entirely. At the same time, the respirations at first be- 
eome deep and rapid and then gradually become shallow and irregular, 
labored, and stop. Cyanosis may not occur but usually does; perspiration is 
more often seen in the cortical stimulation type of reaction. The time involved 
until death may vary from a few minutes to several hours depending on the 
patient’s sensitivity to the drug, age, general physical condition, method and 
rate of injection, amount of drug absorption, rate of drug elimination, and 
the type of and response to the treatment instituted. As to which stops first, 
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the heart or respiration, either is possible. While the cortical stimulation type 
of reaction presents a patient difficult to control, the medullary paralysis type 
presents a very calm patient. 

Reactions following injections of local anesthetic agents in which ap- 
‘parently healthy patients lose consciousness usually may be classified as syn- 
cope. However, when the patient does not recover quickly or the symptoms 
of depression deepen, a toxic local anesthetic reaction or shock may be sus- 
pected. 

Prophylactic measures are very important in preventing toxic local an- 
esthetic reactions. They are: 


Routine preoperative use of barbiturates. 
Clear knowledge of technique and use of local anesthetic agents. 
Clear knowledge of toxic reactions and their treatment. 
Proper patient study including history and skin tests when indicated. 
. Use proved anesthetic agents of choice in the most dilute form capable 
of . odueing the desired depth of anesthesia. 
). Have at hand for instant use all drugs and equipment necessary to 
wail these toxic reactions. 
7. In questionable cases, do not subject patients to local anesthetic in- 
jections. 


Once a toxic reaction starts, immediate treatment should be given: 


1. Place the patient in the prone shock position and loosen all tight clothing. 

2. In the cerebral stimulation type of reaction in which convulsions are 
in progress, make every effort to give Pentothal Sodium intravenously, and 
augment it with oxygen given intranasally; give artificial respiration if and 
when needed. 

3. In the medullary paralysis ‘type of reaction, Pentothal Sodium is not 
indicated, but artificial respiration and oxygen intranasally should be admin- 
istered and continued for at least one hour or more when needed. 

4. At evidence of medullary paralysis, inject Neosynephrin intravenously 
in the amount of two minims of a 1 per cent solution every two minutes, check- 
ing the blood pressure each time, until there is evidence that the patient is 
returning to normality. 

5. At evidence of circulatory and respiratory response, inject Metrazol 
(0.8 Gm.) or Coramine (0.5 Gm.) intramuscularly every fifteen minutes until 
the patient is out of danger. 


The reactions last as long as it takes the body to detoxify and eliminate 
the local anesthetic solutions; when this process is completed, the individual 

recovers. 

In explanation of the preceding prescribed treatment, Pentothal Sodium 
is administered for convulsions because of its sedative effect on the cerebral 
cortex ; artificial respiration augmented by intranasal oxygen must be given to 
maintain basic body functions as long as necessary. Neosynephrin is the cireu- 
latory stimulant of choice because of its low toxicity and its ability to act re- 
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peatedly without losing its effectiveness, making this drug more desirable than 
epinephrine. The analeptics are not advised for early use because of the 
danger of overloading the already dangerously drugged medullary centers, 
but they are useful once the body function shows evidence of return to nor- 
mality. Carbon dioxide is not indicated because of the danger of its becoming 
a respiratory poison due to the ease of mishandling. Once the individual re- 
covers from one of these reactions, a period of several hours of observation is 
necessary because of danger of a secondary collapse from overtaxation of the 
medullary centers. 
Conclusions 


1. Loeal anesthetic solutions should be used according to their approved 
recommendations for contents and concentrations. 

2. It is advantageous to observe prophylactic measures in managing pa- 
tients being subjected to local anesthetic injections. 

3. Onee a toxie reaction starts, perseverance of proper treatment is most 
essential. 

4. It is not advisable to subject individuals with questionable histories to 
local anesthetic injections. 


In the writing of this paper, we wish to express our sincere appreciation and acknowl- 
edgment for the most kind cooperation of Dr. Earl F, Weir, Chief of Anesthesiology, Baylor 
University Hospital, Dallas, Texas. 
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Oral Roentgenology 


PERIAPICAL ROENTGENOGRAPHY AS APPLIED IN CHILDREN 


MATTHEW LozirEr, B.S., D.D.S.,* New York, N. Y. 


HAT the practice of pedodontia can be conducted a great deal more success- 

fully with the aid of roentgenography will be readily attested by anyone 
who has been employing this generally indispensable diagnostic aid in his work 
with children, even those of tender age. When roentgenography, especially 
periapical and Bitewing, is being consistently used, it will be found that among 
other factors particularly the following can be accomplished with immeasurably 
greater satisfaction and dispatch : 


1. Incipient caries, even when it is located in difficult-to-see areas, can 
practically always be readily discovered. 

2. The depth, extent, and relation of the present coronal caries to the 
usually large pulp chambers of temporary teeth can be more accurately ascer- 
tained than is possible through a clinical examination. 

3. Presence of succedaneous teeth as well as their stage of development 
ean be readily determined when a choice between conservative approach and 
the removal of the temporary tooth must be made. 

4. Evaluation of progress in the development of the permanent teeth, in 
order to ascertain whether further retention of the temporary teeth will lead 
to malocclusion, can be readily accomplished. 

5. Diserepancies in the process of dentition, due either to heredity, endo- 
erine influence, or some other factor, can be evaluated. 

6. Before undertaking an extraction of a temporary tooth, the relation 
of its roots to the crown of the underlying permanent tooth can be observed 
and evaluated. 

7. Any abnormal position of the crowns of the permanent teeth before their 
eruption, as well as the presence of any supernumerary teeth and retained por- 
tions of deciduous roots, can be observed. 

8. Delayed resorption of roots of deciduous teeth resulting in delayed erup- 
tion of permanent teeth can be evaluated. 

9. Premature resorption of roots of deciduous teeth resulting in their pre- 
mature loss ean be observed. 

*Former Instructor in Oral Surgery, New York Post-Graduate Medical College Hos- 
pital; Former Attending Oral Surgeon; Bellevue Hospital. 
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10. Employment of space maintainers can sometimes be best decided upon 
with the aid of roentgenograms. 

11. The presence of periapical and periodontal pathosis in temporary teeth 
‘an be ascertained with comparative ease. (Incidentally, it has been definitely 
established that nearly every pathologie condition occurring in adults may also 
be encountered in children’s mouths. ) 

12. The indispensable role roentgenography plays in the practice of ortho- 
donties is by now well recognized. 

13. Because of the immaturity of bone and frequent lack of adequate re- 
sistance, children’s jaws are not infrequently subject to various debilitating 
diseases. The legal importance of roentgenographs, in cases in which complica- 
tions develop after simple extractions or other types of surgical procedures, re- 
gardless of the true etiology of the complication, cannot be overestimated. Often, 
the entire validity of the litigation depends upon possession of ample and satis- 
factory roentgenographie evidence. 


Method of Approach in Young Patients 


The method of roentgenographie approach in young children must neces- 
sarily differ in certain respects from that employed in adults. 

It has been my experience that the following measures will be found ade- 
quate even when dealing with difficult children of tender age: 


1. At all times allow the parent or the accompanying guardian to remain 
with the child in the x-ray room. 

2. Whenever necessary before proceeding, explain to the apprehensive child 
that all you are planning to do is to take a photograph of the tooth, which you 
will show him immediately afterwards. Since the average child associates a den- 
tal office with locale for pain or discomfort, this explanation will often dispell, 
at least to a certain extent, some of the ever-present fear and anxiety. 

3. At all times use the smaller-sized (14 inch by 1 inch) periapical film 
packet. It can be employed in place of the larger regular-sized (114 inch by 
114 inch) one with greater comfort to the child’s small mouth, with better 
adaptation to the tissue, and with minimum distortion of the film plane. 

4. If an apprehensive child is interested in photography (there are few 
children who are not), to get his cooperation show him an old processed film 
and, whenever possible, present him with one. An empty film box container, a 
discarded mouth mirror, a piece of colored wrapping paper from x-ray films, 
or even a piece of gum will sometimes do wonders with an otherwise difficult 
child. 

5. When dealing with a frightened or distrustful child, permit him to touch 
the film packet in order to convince him that the latter is not stiff enough to 
inflict pain. 

6. Whenever a child patient appears to be afraid of the x-ray apparatus 
itself, it is advisable to place the tip of the cone against the parent’s cheek in 
full view of the child simultaneously inquiring whether any painful sensation 
has been inflicted from the contact. Only after the child has been thus some- 
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what reassured, ask his permission to place the cone first against his hand and 
then against his cheek on the affected side. This, of course, is carried out 
before the film packet has been placed into the mouth. 

7. Considerable time and effort will be conserved and better roentgeno- 
graphic results obtained when the method of retaining the film packet, as or- 
dinarily employed with adults, is modified here, particularly when dealing with 
young children. In the majority of cases, the retention is best accomplished 
when the assistance of the accompanying adult is being enlisted. 

First, of course, the accompanying adult is asked to wash his hands or wipe 
his film-retaining finger with a moistened tissue wipe. He then is shown how 
the film packet is to be supported in the child’s mouth without permitting it to 
slide around, without inflicting any pain, and without obstructing the operator’s 
vision. It may also be mentioned that the retention of the film packet can be 
carried out more successfully when the adult retaining it is able to see the 
film personally while it is being positioned in the child’s mouth. 

8. In older children, retention of the film packet is carried out either man- 
ually, as it is being prescribed for adult patients, or with the aid of a bite block. 
It has been my experience that the bite blocks, as presently furnished by manu- 
facturers, are entirely too large and bulky for the average child’s mouth. Shav- 
ing them down to about two-thirds of their original size is therefore suggested. 

9. To prevent undue pressure on the child’s extremely tender oral mucosa, 
all of the film packet corners should be adequately relieved before being placed 
into the mouth. Regardless of the method employed in retention of the film 
packet, all preliminary measures, such as turning on the apparatus, setting 
the exposure timer, establishing correct verticohorizontal angulation, positioning 
the chair headrest and back rest, establishing preper chair level and direction, 
providing adequate illumination, having a tissue wipe, cocktail glass rod for 
retraction of lip or cheek, and a small hemostat within reach, should be executed 
first. To facilitate proper alignment of a small child’s head with the chair head- 
rest, seat the child on a small pillow placed on the seat of the chair. 

10. In children in whom, for certain reasons, the intraoral approach is un- 
attainable, the extraoral approach with the employment of a 5 by 7 no-sereen 
film located in a cardboard holder will be found at all times very satisfactory. 
For the safety of the child as well as for the person engaged in holding the film 
packet, only the shockproof x-ray apparatus should be employed. 

In conclusion, it has been my experience that practically any child of 
average mentality and discipline can be made to cooperate for a roentgeno- 
graphic examination, provided, of course, his confidence has first been gained 
and he has been consistently dealt with resourcefully, humanely, patiently, and 
understandingly. 


Qualifications of a Satisfactory Periapical Roentgenograph 
Inasmuch as a workable diagnosis in the practice of oral and dental medi- 
eine and surgery depends a good deal and at times even entirely upon a cor- 
rectly produced roentgenograph, it is quite understandable why it is essential 
for the operator to be able to evaluate the minimum accepted standard for a 
satisfactory roentgenograph. 
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A periapical roentgenograph to be entirely satisfactory for diagnostic pur- 
poses must possess the following qualifications: 


1. Correct vertical dimension. Foreshortening is to be particularly avoided 
aut all times, while slight elongation may even sometimes be of an advantage. 

2. Undistorted display of the pericemental membrane and the lamina dura. 
The former is displayed as a fine tailor-fit black line adjoining the periphery 
of the root, and the latter, as a fine white line surrounding the pericemental 
membrane and situated next to the alveolar bone. Any break or variation in 
width in either or both of these lines anywhere around the periphery of the 
root suggests lack of function, abnormal stress, or some form of chronic pathosis. 

3. Adequate and undistorted display of the outline of the pulp chamber 
and the pulp horns. The evaluation of the relative distance of the pulp and 
its horns to any present caries within the crown of the tooth is always essential 
in the choice of the method of treatment. Evidence of caleareous deposits within 
the pulp chamber, as well as the presence of any secondary dentine in the 
crown of the tooth, may also be of considerable interest in rendering a diagnosis. 

4. Undistorted display of the alveolar process and particularly the alveolar 
crests. In diagnosis and treatment of periodontal disturbances, evaluation of 
the condition of these tissues is invariably of considerable importance. It is 
significant that any structural change in these tissues can be readily recognized 
through roentgenographie means long before it can be determined clinically. 

5. Lack of overlapping and clear display of both interproximal surfaces of 
the tooth under examination. Clear display of these surfaces will readily dis- 
close any present incipient caries, overhanging filling margins, and condition 
of the alveolar crests. 

6. Satisfactory display of the soft tissues over the alveolar ridge in eden- 
tulous regions. The prosthodontist, who frequently depends upon these tissues 
for support and retention of the appliances, will be particularly interested in 
this factor. 

7. Avoidance of superimposition upon the region of examination by the 
dense neighboring anatomical structures, such as the malar tissues, the coronoid 
process, the nasal bones, the symphysis, and the mental protuberance and 
ridges. Proper reading and interpretation of the roentgenograph are sometimes 
impossible when such superimposition is in evidence. 

8. Complete or total display of the structure under examination. A diag- 
nostic roentgenograph must at all times display the tissue under examination, 
such as a root, in its entirety. 

9. Complete or total display of any present pathologic lesion such as an 
abscess, granuloma, eyst, or neoplasm situated either by itself or around the 
root of the tooth under examination. The only exception may be the case in 
which the lesion is larger than the area of the periapical film. Unless a roent- 
genograph portrays the present abnormality in its entirety, it should at all 
times be considered as unsatisfactory for diagnostic purposes. 

10. Correet as well as symmetrical free film margin. A proper free film 
margin allows for maximum display of the area to be examined and lends 
recognition as to the roentgenographic competence of the operator. 
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11. Satisfactory roentgenographic definition as to the contrast, density, 
clarity, and display of detail. No amount of care given to the positioning, 
adaptation, and retention of the film packet, as well as to the choice of angula- 
tion, will be of much avail as long as the factors of correct exposure, maximum 
immobility during the exposure, and proper processing, washing, and drying are 
not consistently being observed. 

12. Unstained, unscratched, and otherwise unmutilated film surface. <A 
damaged appearance of a processed film is unfortunately a rule rather than an 
exception. A reasonable degree of care should be exercised during the handling, 
processing, drying, and mounting of films. 

It should be expected that only a limited portion of a periapical roentgeno- 
graph, perhaps not more than one-third of it, can be produced with all of the 
foregoing specifications. I am, of course, referring to that area of the roentgeno- 
graph which remains in a perfectly flat plane after the film packet has been 
adopted for the exposure and through which the comparatively narrow beam of 
the center ray has been projected for an adequate length of time, at proper 
milliamperage, with a correctly selected point of incidence and appropriate 
verticohorizontal and transverse angulations. 

A roentgenograph answering the enumerated qualifications will essentially 
belong to the group of the so-called ‘‘c¢linieal’’ or ‘‘diagnostic’’ roentgenographs. 
This type of roentgenographs, while not appearing always strikingly pictorial, 
as compared with the so-called ‘‘exhibition’’ roentgenographs, will, as a rule, 
divulge a good deal of information so indispensable for diagnosis. Being rich in 
detail and crystal-clear in appearance, tissues of various densities and of dif- 


ferent calcific consistencies can be displayed thus with adequate clarity. 

It is indeed regrettable that to the untrained observer a roentgenograph of 
great contrast, but with most or all of the finer detail obliterated, is frequently 
preferable to a roentgenograph which is less spectacular in appearance but 
inecomparably more diagnostic. 
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Oral Pathology 


PARTIAL ANODONTIA: A BRIEF REVIEW AND A CASE REPORT 
OF MULTIPLE FAMILIAL INCIDENCE 


Davip J. KENNEDY, D.D.S., Syracusr, N. Y. 


REVIEW of the literature on the subject of partial anodontia reveals 
that there is much wishful supposition relative to its etiological aspect 

but that there is very little proved fact. Thoma' compiled an excellent and 
thorough coverage of this dental deficiency. For a detailed analysis the reader 
is referred to his work. The writer will list the most widely accepted etiological 
concepts, together with a few of the interesting case histories that have been 
reported. This will be followed by the presentation of an unusual case of partial 
anodontia (hypodontia) of the permanent dentition in a family of six children. 

Partial anodontia is not always readily recognized because both deciduous 
and permanent teeth may have been lost by extraction, exfoliation, traumatic 
exfoliation, and some permanent tooth germs are accidentally removed during 
deciduous extractions. Partial anodontia may be manifested in either the 
deciduous dentition, the permanent dentition, or in both. The reason for the 
failure of teeth to develop is due to an inhibiting derangement or underdevelop- 
ment of the dental lamina and associated anlages or tooth germs. This pre- 
cursor of the dentition is of epithelial origin. 

Many eases of partial anodontia are observed in conjunction with hereditary 
ectodermal dysplasia. Thoma!' claims that these eases can usually be recognized 
because of accompanying mild hypotrichosis and other mild ectodermal defects, 
and teeth are missing in groups rather than singly. If partial anodontia can 
be explained as an ectodermal disturbance entirely, this is a most plausible 
causative affiliation. 

Somatie diseases such as rickets and searlet fever have long been suspect, 
as has been congenital syphilis. Some claim the anomaly is concomitant with 
a gradual decrease in the size of the jaw in man. Disturbed maternal diet, 
endocrine dysfunction during pregnancy, and birth trauma are other suspected 
factors. In a few eases radiation, either roentgen or radium, is conceded to 
be the guilty agent. Endocrine pathology is not infrequently found where 
hypodontia exists. 

The fact that rickets, scarlet fever, and other suspected causative diseases 
occur in so many eases in which hypodontia does not present, plus the added 
circumstance that often these disease do not appear until many of the tooth 
germs are well advaneed in formation, renders their agency less than plausible. 
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Even casual perusal of a table listing the chronology of the human dentition 
makes such correlation of cause and effect most unscientific. Giro? in an exeel- 
lent article on enamel hypoplasia listed some most convineing proof, on the 
basis of chronology alone, against unreservedly correlating such diseases as 
measles, rickets, scarlet fever, and chicken pox with this enamel malformation. 
If one disavows these diseases as agents of enamel hypoplasia, there can be no 
legitimate denial that hypoplasia of the dentition (partial anodontia) should 
be granted a prior privilege of divoreement from such suppositional etiology. 

Let us examine the validity of the other suspected agents. Congenital 
syphilis is no longer propounded with much zeal as the abortive cause. In so 
far as the theory of retrogression is concerned, Thoma' pointed out that 
statistics give controversial answers, thus eliminating this factor as positive 
evidence. Countless cases of maternal dysfunction in the pregnancy period 
and of birth trauma have not resulted in this dentition abnormality, thus their 
tenability is open to question. 

Brekhus* made the well-substantiated claim that 
treme cases of missing teeth are definitely due to endocrine disturbances. ’’ 
Downs‘ concluded, however, that dental anomalies are not to be considered 
pathognomonic of any definite type of endocrine disturbance. Cohen and 
Anderson’ reported that ‘‘mental defectives are more prone to have congenitally 
missing teeth than are persons with normal mentality.”’ 

Seannell, at Memorial Hospital in New York, described a case of complete 
anodontia in a 14-year-old male patient afflicted with dwarfism. The patient’s 
brother, also a dwarf, was not a victim of anodontia. The case history asso- 
ciated the dental aplasia with radiation received at some clinie for an oral 
malignancy at the age of 1 year. The deciduous teeth erupted but there was 
complete suppression of the permanent dentition. 


‘some of the more ex- 


Heredity has purposely been withheld as a factor up to this point. Brek- 
hus* most appropriately touched on this subject in the following quotation: 


Although heredity may be a factor the general tendency to revert to heredity as an 
explanation of conditions difficult to interpret otherwise leads often to a misinterpretation 
of the actual value of heredity. Primarily heredity is used to explain the transmission, 
incidence and variability of a trait. The method of inheritance does not in itself explain 
the origin of an anomaly. The genes which are inherited act in some manner to control 
a developmental or physiological process, and if the resulting development differs from 
normal the variation will be expressed as an anomaly. The defect in the body may also be 
caused by an endocrine disturbance that is inherited. Different genes may control dis- 
similar developmental processes and yet be expressed in like manner in the finished product, 


that is, the anomalies of the body. 


Brekhus* further declared, ‘‘Arch size and tooth deficiency seem to be 
independent entities.’’ He cited the following situations: 


1. Persons with arches large enough so that spaces are retained where anterior teeth 
are absent. 

2. Individuals with small arches who lack anterior teeth yet have perfect alignment 
and no space between the teeth. 


3. Cases with too many teeth for the areh size, resulting in crowding. 


In one family, in his records, all three of the conditions oceurred., 
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When symmetrical loss of teeth in the same jaw occurs, Yardeni® believes it 
can be attributed to some factor of a higher order in operation and not just an 
accidental occurrence of a symmetrical anomaly. Thoma‘ made the statement: 

The fact that teeth which are formed approximately at the same time are frequently 
missing points to a period where some factor caused a disturbance in the development, a 


suppression of the dental lamina. 


Brekhus® pointed out: 
In some families the dental deficiencies suggest that the inherent defect is not always 
expressed alike in every affected member of the family. Different kinds of teeth are in- 


volved in different members of a family.’’ 


Due to the fact that an element of hyperplasia of the dentition enters into 
the situation that will be presented, it is appropriate to mention, if only briefly, 
a couple of theories pertinent to the formation of dentition hyperplasia. Ac- 
cording to Black’ supernumerary teeth are the result of overproduction by the 
dental lamina. Colyer, Roese, and Lesche* offered the belief that segmenta- 
tion (dichotomy) of a tooth germ is a possible cause for occurrence of super- 
numerary teeth. 

Examples of Case Histories 

Brown® reported a ease of a 19-year-old male patient with partial anodontia 
and marked underdevelopment of the individual teeth, particularly the roots, 
which were stunted in growth. The boy’s father had a similar disturbance, 
and an uncle was afflicted with complete anodontia. 

Porter and Edwards’® described a case involving two members of a family 
of eight children. One was a 13-year-old girl who had the following teeth 
(Arabie numerals, permanent teeth; Roman numerals, deciduous teeth) : 


~I 
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The other affected member was an 18-year-old boy whose chart is as follows: 
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The remaining six children possessed normal dentitions. 

Partial anodontia in twins was reported by Zeiger and Winkler," and 
cases were cited in identical twins in which the deficiency seemed to correspond. 
In one ease in identical twins, each twin had a second premolar missing on 
both sides; in another ease in identical twins, both maxillary second premolars 
and the mandibular second premolars and second molars of each twin were 
missing bilaterally. In the case of fraternal twins, however, it was found that 
one twin had the right mandibular first and second premolars missing, besides 
both maxillary first and second premolars, while in the other twin both maxillary 
first and second premolars were missing, but the right mandibular first and 
second premolars were present. 
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Case Presentation 


The case that follows first came to the author’s attention during routine 
roentgenographie examination preliminary to extraction of the mandibular 
right and left first permanent molars and second deciduous molars. The 
patient was suffering from acute infection bilaterally. Though the left second 
deciduous molar was not involved in the infection, it was extensively carious 
and very loose due to root resorption. After informing the parent of the 
situation, questioning elicited the information that the child had an identical 
twin sister. There were six children in all, three of them male and three 
female. A complete roentgenographie and clinical survey of the children and 
the mother was made. Roentgenograms included intraoral and lateral films. 
The father was unavailable due to military service outside the United States. 

The mother possessed an almost complete dentition and was able to account 
for missing teeth through loss by extraction. To her knowledge the husband 
had no dental anomaly. The mother declared that one of her sisters had a 
supernumerary tooth in the palate. Her dentist had told her it could not be 
extracted, but it had exfoliated at about the age of 17. The familial history 
could be traced no farther, but it is quite logical to assume that the dental 
anomalies were transmitted via the mother. 

All pregnancies were normal with no associated illness. The children were 
healthy and appeared normal in so far as skin, hair, and other ectodermal 
structures were concerned. They were intelligent and extremely active. This 
activity did not diminish during warm weather, leading to the conclusion that 
the sweat glands were normal. The girls were smaller than the average size 
for their age, but this could well be associated with their mother’s small stature. 

All the children but the youngest had had the measles, all had had chicken 
pox, and the only one to escape mumps was the second oldest boy. 

No further medical history was obtainable. As far as ascertainable the 
children had not lost any permanent teeth through extraction or other means. 
Table I lists the ages of disease incidence. 


TABLE I 





GERALD JOSEPH 











Measles 7mo 2% yr. ~ 5H yr. 
Chicken pox 3 yr. b yR. S yr. ai yr. 
Mumps 3 yr. S yr. Al yr. 





The dentitions are charted as first seen (Arabic numerals, permanent teeth ; 
Roman numerals, deciduous teeth) : 


J. C., girl, aged 13 years; thirteen missing permanént teeth. 


3.4 6 7 


3 V 6 
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Figs. 1 and 2.—J. C., girl aged 13 years, twin. 
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, girl aged 13 years, twin. 
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Fig. 6. 


Figs. 5 and 6.—J. C., boy, aged 12 years. 
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Figs. 7 and 8.—J. C., girl, aged 7 years. 
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Fig. 9. 





Fig. 10 


Figs. 9 and 10.—E. C., boy, aged 4 years. The inverted supernumerary incisor may be seen 
between the permanent maxillary central incisors. 
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aged 13 years; nine missing permanent teeth. 


J. C., boy, 


Boy, aged 9 years, normal dentition. 
J. C., girl, aged 7 years, six missing permanent teeth. (Third molars are 
not ineluded in this listing as the child is too voung to determine their possible 


formation. ) 


: (t) 2 Te 


3 Y 56 
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EK. C years; A depicts inverted supernumerary incisor 
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Third molar determination was not possible due to the child’s extreme 
youth. Both maxillary second molars, both maxillary second premolars, and 
the mandibular left second premolar were not demonstrable roentgenographi- 
cally. It is not possible at the time to state definitely that they are missing due 
to the general familial tendency of delayed tooth formation. In addition, the 
eruptive progress of many of the children’s teeth is slow and, as can be observed 
in the roentgenograms, there is a strong possibility that some of the teeth may 
remain unerupted. 

Summary 

A ease of extreme familial hypodontia associated with delayed tooth for- 
mation, lagging eruption, and one supernumerary tooth has been presented. 
The author is not able to correlate the anomalies with any of the current 
etiological concepts. Certainly, there is a derangement of the dentition for- 
mation mechanism of this family. This disturbance has apparently been trans- 
mitted from the female side and can exhibit manifestations of hyperplasia and 


hypoplasia. 
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Conclusion 


The exeiting cause of this embryological derangement and its selective 


mode of transmittability are not yet unequivocally explainable. 
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Professional News Items 


American Academy of Oral Pathology to Hear Surgeon General, 
United States Public Health Service 


Dr. Leonard Scheele, Surgeon General of the United States Public Health Service, will 
speak to the members and guests of the American Academy of Oral Pathology at its annual 
dinner on Sunday, Feb. 5, 1950. Dr. Scheele’s address on ‘‘ Forward Trends in Dental Re- 
search’’ will climax the one-day meeting of the American Academy of Oral Pathology. 





DR, LEONARD SCHEELE 


The dinner will be held at 7:00 p.m. in the South Ball Room, Stevens Hotel, Chicago, 
and the meeting in Private Dining Room No. 2. Both the scientific program, held during the 
entire day, and the dinner are open to all interested individuals, but reservations will be re- 
quired for the dinner session at which Surgeon General Scheele will speak, Reservations may 
be made by writing Dr. Hamilton B. G. Robinson, College of Dentistry, Ohio State University, 
Columbus 10, Ohio. HAMILTON B. G. ROBINSON, EbITOR, 


American Association of Endodontists 


The American Association of Endodontists will hold its sixth annual meeting at the 
Stevens Hotel, Chicago, on Feb. 4 and 5, 1950. An exceptionally fine program has been 
arranged, and all members are urged to attend. Guests of members will be most welcome. 

N. W. BURKMAN, SECRETARY. 


Southeastern Society of Oral Surgeons 


The first annual meeting of the Southeastern Society of Oral Surgeons will be held at 
the Biltmore Hotel, Atlanta, Georgia, on Friday and Saturday, March 17 and 18, 1950. 
GEORGE W. MATTHEWS, EDITOR. 
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Collective Review 


TEMPOROMANDIBULAR JOINT DISEASE (CONCLUDED) 


Herspert A. Markowitz, M.D.,* ANp Roger G. Gerry, D.M.D.** 


(Continued from the October, 1949, issue, page 1337.) 


Section III. Clinical Considerations of Temporomandibular Disease 


Part I, Discussion or DISEASE OF TEMPOROMANDIBULAR ARTICULATION 


A diseussion of the diseases affecting the temporomandibular joint embraces 
most of the disease processes involving joints in general. However, the mani- 
festations of these pathologie processes in this joint are modified somewhat by 
the anatomical and physiologic peculiarities present here. The more rare joint 
derangements found throughout the body are exceedingly rare in the temporo- 
mandibular joint. The most common derangements are based on trauma, either 
acute and direct, or chronic and indirect due to malocclusion, with resultant ab- 
normal joint stress and intra-articular changes. Various conditions about the 
head and more specifically in the immediate vicinity of the joint manifest them- 
selves by referred pain or by direct extension to this joint, and offer problems 

The opinions contained in this article are those of the writers alone and do not neces- 
sarily reflect the attitude of the Navy Department. 

*Commander, M.C., United States Navy. 

**Commander, D.C., United States Navy. 
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body. 


IT. 
Tif. 


IV. 
V. 


The 
ever, the purpose of the classification is basically that of an index to the path 
ology found in the group of patients studied. 

Cases representing the syndrome of Costen*? have not been observed in 
this group of patients. 

There is given below a definition of the derangements outlined previously. 


1. Traumatic Derangements.—Under this heading are included all those 
eases which could be directly attributed to violence with resultant acute symp- 
toms and joint changes, or more remote and chronic, static, joint changes. 


A. Acute Traumatic Derangements of the Temporomandibular Joint.— 

1. Fracture of the condyle: This may result in actual structural deformity 
of the articular surface due to the fracture, or in abnormal position of the econ- 
dyle with resultant disruption of the articulation. The typical displacement of 
the small proximal fragment in fracture of the condyle at the base is forward 
into the infratemporal region. Two factors are responsible for this deformity, 
namely, the forward pull of the external pterygoid (see Anatomy, Section II) 
and actual displacement of the fragment due to the force of the trauma directed 
against the condyle in the open-mouth position (Fig. 15). All fractures do not 
result in this displacement. However, when displacement occurs, this is the 
typical deformity. 

The repositioning of this small fragment is difficult due to the forward pull 
of the external pterygoid and due to the tilted position of the fragment which 
locks it in a position anterior to the articular tuberele. Contrary to generally 
accepted principles,*® and in agreement with Thoma’s findings,** we have found 
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in differential diagnosis. Ankylosis of the joint occurs following infections and 
trauma; 


however, the incidence is much lower than that in other joints of the 


There is outlined below a classification of diseases of the temporomandibular 
joint, based as accurately as possible on etiological factors. 


Derangements of the Temporomandibular Joint : 
I. 


Traumatic derangements 
A. Acute 
1. Fracture of the condyle 
2. Single-incidence dislocation 
3. Strain of the joint with fracture of the body or ramus of the 
mandible 
4. Contusion of the joint 
B. Chronic 
1. Postfracture condylar syndrome. Deformity resulting from 
union in malposition of fractured condyle 
2. Recurrent dislocation and subluxation 
3. Posttraumatie painful joint 
Malocelusion with resultant arthralgia and dise derangement 
Arthritis 
A. Rheumatoid (atrophic, ankylosing, infectious) 
B. Osteoarthritis (degenerative, hypertrophic ) 
C. Acute pyogenie joint (suppurative arthritis, gonorrheal, ete.) 
Congenital and developmental deformities 
Extra-articular diseases manifesting themselves as temporomandibular 
joint symptoms 


outline does not include all of the possible joint involvements; how- 
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that if the fragment cannot be reduced by conservative methods an open opera- 
tion (see Therapy, Part 4 of this section) is indicated to prevent marked joint 
symptoms which follow healing either by pseudoarthrosis or in malposition. 
However, in bilateral fractures, with displacement, open reduction is not indi- 
eated. The eventual functional result from involvement of both joints simul- 
taneously is excellent. If the condylar fragment is not displaced anterior to 
the articular eminence, repositioning is, of course, not necessary. 





ae ARTICULAR 
EMINENCE 


—— FRACTURED 
CONDYLE 


FRACTURE 
LINE 


B. 
Fig. 15.—A and B, Demonstrating fracture of neck of condyle with forward dislocation of 


condyle into infratemporal fossa. The typical displacement is due principally to the forward 
pull of the external pterygoid on the small condylar fragment. 


2. Single acute dislocation: By this is meant the acute displacement of 
the condyle completely out of the joint and anterior to the articular tubercle. 
There is resultant locking of the jaw in the open-mouth position (see Anatomy, 
Section II). There is no actual rent in the capsule, as is commonly believed, 
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and the authors believe that this dislocation can be explained on principles 
similar to the stripping of the capsule of the shoulder joint at the scapular at- 
tachment as is pointed out by Bankart* in dislocations of that joint. The di- 
rection of the force of trauma is directed downward against the menton, forcing 
excessive opening with resultant increased forward excursion of the condyle 
beyond its normal range of excursion. Unless treated by immobilization, specifi- 
eally in certain cases of malocclusion, i.e., overbite, recurrent dislocations and 
subluxation may oceur following slight trauma of excessive mouth-opening such 
as yawning, eating, and yelling. Indeed, the first dislocation may be associated 
with some minor trauma such as this, and is usually based on occlusal abnor- 
mality which has resulted in a relaxed capsule which preceded the dislocation. 
It is in these cases that recurrent and continual, chronic subluxations and dis- 
locations very often occur, regardless of the treatment immediately following 
the first dislocation. 

3. Joint “‘strain”’ and ligament tear following fracture of ramus or body: 
Trauma directed to the mandible may result in a fracture, by indirect violence, 
of the condyle. However, a common result is a fracture of the body, without 
fracture of the condyle. The force applied to the mandible may cause such 
stress on the joint immediately preceding the fracture that the capsule is se- 
verely strained or stretched in spite of its laxity. The obvious point of this 
strain is at the point of attachment of the external pterygoid into the capsule. 
This may result in actual dise displacement with ensuing derangement; or the 
force on the joint may be expended short of this point and result in a partial 
tear of the fibers of insertion of the external pterygoid. The usual signs and 
symptoms of strain or sprain as seen in other joints of the body ensue (i.e., 
muscle spasm, pain, and swelling). This strain is usually transferred to the 
joint on the side opposite to the mandibular fracture ; however, it occurs on the 
same side on rare occasions. Joint strain with resultant dise-condyle derange- 
ment may occur as a result of an acute dislocation. 

4, Contusion of the joint: This is a result of direct trauma over the tem- 
poromandibular joint. There is local swelling and hemorrhage into the soft tis- 
sues immediately overlying the joint. In some instances there is actual hemor- 
rhage into the capsule. Tear or rupture of the capsule is very rarely if ever 
present following direct trauma to the joint. The pain and limitation of mo- 
tion during the immediate post-traumatic period and for ten to twenty days 
thereafter are due to the previously described soft tissue contusion. There may 
also be an accompanying fine crepitation with motion of the jaw. This is usually 
subjective and cannot be discerned on clinical examination. It is due to extrav- 
asation of blood and tissue fluid between the muscle and fascial planes. Residual 
symptoms following simple contusion are rare. 

B. Chronic Traumatic Derangements of the Temporomandibular Joint.— 

1. Postfracture condylar syndrome: This syndrome ean be divided into 
two subgroups: 

a. One group will have resultant temporomandibular joint symptoms due 
to actual deformity of the articular surface of the condyle, or due to malposi- 
tion of the condyle. This results in an increase in the angle of inclination of 
the condyle (see Section II) or an actual displacement of the condyle anterior 
to the fossa. There is an accompanying derangement of the intra-articular dise 
which may be displaced and found stretching from the posterior capsule to the 
displaced condyle, completely limiting or interfering with motion of the joint. 
Fig. 16 illustrates two cases in which open reduction was performed and this 
typical displacement of the disc was found. This is an indication for arthrotomy 
to reduce the fracture and excise the disc. In some cases excision of the dise 
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and removal of the displaced fragment are the procedures of choice if the con- 
dyle fragment is small and it is stripped of its blood supply. 

b. The second group of patients is that in which symptoms of pain, crepitus, 
and clicking or shapping occur on the side contralateral to the fractured con- 
dyle. Symptoms may appear coincidental with the fracture and are probably 
due to strain of the ligaments as a result of the residual unspent force which 
caused the fracture of the condyle. However, in some cases the symptoms oecur 
after several months and represent a derangement of the joint due to compensa- 
tory increased motion on the sound side. This is explained by the scarring and 
contracture in and around the injured joint which greatly limit motion in this 
joint. There is a consequent increased range of motion in the contralateral 
joint with resultant derangement of dise and capsular structure and function. 
The scarring and contracture on the fracture side actually interfere with func- 
tion to the point of allowing only a rotatory motion of that condyle. Evidence 
of this ean be seen in the lateral deviation of the mandible toward the injured 
side when the mouth is opened. The mechanism is an attempt to open the mouth 
against the contracture which causes lag on the injured side and increased ex- 
cursion on the opposite side with deviation to the injured side.* 






BL 
e- CAPSULE 


EXTERNAL 
PTERYGOLD 


Fig. 16.—The fracture shown in Fig. 15, demonstrating the pathologic findings at surgical 
exploration. 


2. Recurrent dislocation and subluxation: The terms dislocation and sub- 
luxation are loosety used in the literature. Many authors refer to true dis- 
locations as subluxations. While it is realized that the degree of displacement 
of the condyle is fairly constant in single-incident or acute dislocation, this does 
not happen as regularly in the chronically wandering joint. A study of these 
cases in our series has led us to establish a set rule cor responding to the disloca- 
tions and subluxations as seen in other joints. The symptoms accompanying 
dislocation are more pronounced than those in subluxation. 

Patients present themselves with clicking, painful joints that do not lock; 
physical examination reveals the excessive anterior excursion of the condyle to 
the palpating finger every time the mouth is fully opened. X-ray studies reveal 
marked forward movement of the condyle when taken in the open-mouth posi- 
tion. The condyle may come to be at one of two positions: (a) a point just in 
front of the articular eminence, or (b) be completely displaced into the infra- 
temporal fossa lying at a vertical level higher than the eminence level (see Fig. 


*As pointed out in Section II, this lateral deviation of the mandible at. the incisor region 
is due to a rotation of the condyle and is not due to lateral movement of the condyle. 
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14, A and B). It is thus evident that a definite distinction can be made between 
subluxation and dislocation as follows: 

a. Subluxation (chronic recurrent): The posterior edge of the condyle, 
in the open-mouth position, is anterior to a vertical plane through the crest o1 


Fig. 17. 





Fig. 18. 
Fig. 17.—Demonstrating the typical x-ray appearance of the subluxating joint in the 
open-mouth position. The condyle is anterior to the eminence plane but not superior. 


Fig. 18.—Demonstrating true dislocation. With the mouth open, the condyle comes to 
lie superior to the articular eminence as well as anterior to it. (See definition in text.) 
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peak of the articular tubercle when the mouth is opened to the habitual or normal 
limit for the individual studied. This malposition reoceurs every time the 
mouth is opened to this extent (Fig. 17). 

b. Dislocation (chronic recurrent): This is measured on a horizontal plane 
in addition to the previously mentioned vertical plane on the x-ray films. A 
horizontal line level with the superior edge of the condyle comes to lie above 
the horizontal level of the crest of the eminence. Simply stated, the condyle 
actually lies completely anterior to its reciprocal articular fossa. The capsule 
is intact, although stretched, and the condyle in this sense is still intra-articular. 
Fig. 18 illustrates this definition. 

As pointed out in the definition of malocclusion below, subluxation and dis- 
location of this chronie character are almost invariably the result of or coinci- 
dental with malocelusion. 

3. Posttraumatic painful joint: This condition is the result of strain or 
tear of ligaments and pterygoid fibers as outlined in acute strain of the joint. 
Actual dise derangement may occur and make itself evident as a true dise de- 
rangement. If the condition is one of fibrosis and scarring only, the symptoms 
are less marked (Fig. 13). 

Malocclusion With Resultant Arthralgia and Disc Arrangement.—More 
than one-third of the patients in this series had some type of marked occlusal 
abnormality. In addition, some of the traumatic patients had occlusal disorders. 
In so far as dislocation and subluxation are concerned, the resultant pathology 
seems to be related to both occlusion and trauma. Costen*? and Goodfriend* 
described the effects of abnormal chewing mechanisms in producing temporo- 
mandibular abnormalities by causing alteration of condylar position, deepening 
of the glenoid fossa, and erosion of the posterior surface of the articular emi- 
nence. Our observations indicate that temporomandibular changes as a result 
of malocclusion seem to be limited to the soft parts of the joint, that is, the cap- 
sule and dise, with resultant derangement of varying degrees. It seems like 
the actual causative factor accompanying malocclusion is the bizarre pattern 
of mandibular motion which these patients must carry out in order to masti- 
eate. Patients with distoclusion, especially, must produce a marked anterior 
condylar excursion in order to incise. When incision under these cireumstances 
is accompanied by absence of support by the posterior teeth, as is usually the 
ease (especially where there is an overbite), the stress exerted on the articular 
dises is very marked; however, since this stress is transmitted against the ar- 
ticular eminence in an area capable of bearing stress, it is unlikely that this 
force in itself is of such consequence. Where there is also some accompanying 
lateral excursion which would exert an even greater force on the passive con- 
dyle, its dise, and the depth of its fossa, this may be significant. Previous 
writers have emphasized that malocelusive individuals had locked bites with 
resultant limited lateral excursion of the mandible.*? As a result we originally 
felt that the ability of an individual to move into extreme lateral excursion was 
desirable. Subsequent observation has indicated that malocclusive individuals 
can effect a 12 to 15 mm. movement of the menton in protrusive and lateral ex- 
eursions of the mandible. Individuals with normal occlusion move 3 to 6 mm., 
which is all that is necessary for mastication with the normal dental mechanism. 
These mandibular movements are accomplished almost entirely by the anterior 
excursion of one or both condyles to the same extent as the movement of the 
mandibular incisor teeth. Individuals whose dental mechanism is such that 
excessive mandibular movement is necessary for mastication must, through a 
pattern of practice, produce marked relaxation of the elevator muscles of the 
mandible plus inereased pull by the external pterygoid muscles. As a result 
the entire burden of preventing excessive anterior condylar excursion is placed 
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on the rather loose capsule with resultant stretching of the capsule especially 
between the dise and the condyle. The intimate adaptation of the dise to the 
condyle as its articulating surface, which has already been described in Section 
II of this report, is therefore destroyed, producing separate movements of dise 
and condyle, thus effecting actual dise derangement. This derangement is some- 
times characterized by early clicking or grating as a result of dise lag after the 
condylar excursion has started, intermediary snapping where dise excursion has 
started before condylar excursion, or, most frequently, by terminal snapping 
when the dise is pinched between the condyle and the eminence after the con- 
dyle has moved anterior to the eminence. This condition is sometimes aecompa- 
nied by locking of the mandible in the open-mouth position. This is most fre- 
quent in the distoclusive type of malocclusion and is often accompanied by re- 
current dislocation or subluxation. These conditions are usually bilateral as the 
excessive condylar movement is usually bilateral. In some individuals, especially 
in whom there has been loss of posterior teeth, and in whom all mastication is 
carried on in the canine and premolar areas of one side of the dental arch, dise 
derangement will develop in the manner described above in the joint of the 
balancing side. On the working side as much or more stress is produced in the 
temporomandibular joint as against the morsel of food. This repeated gross 
trauma may result in actual degenerative arthritic changes of the joint and may 
be accompanied by contraction and fibrosis of the dise and capsule which will 
ultimately limit condylar excursion on this side (Fig. 19). 

The absence of indications of temporomandibular arthrosis in middle-aged 
and older individuals has been a source of much speculation. Since many of 
these persons are edentulous and use no prostheses, it would seem, according 
to the above, that the free swinging mandible, with its accompanying hyper- 
motile condyles, would invariably be the etiological factor in the development 
of temporomandibular arthrosis. It is probable that the inability of these indi- 
viduals to masticate relieves the joints of the stresses described, and that symp- 
toms thus do not develop. When complete dentures are used the stresses are not 
present because of the support of the posterior teeth, and the hypermotility is 
diminished because of the rather limited mandibular excursions necessary for 
mastication with balanced dentures. It should be mentioned that the posterior 
teeth themselves are, in the normal dentition, the principal bearers of mastica- 
tory stress.4*8 We have observed a young schizophrenic patient, with a normal 
occlusion and no temporomandibular arthrosis, who, during hysterical episodes, 
occluded his teeth with such force that enamel had been chipped from the crowns 
of the teeth and periodontoclasia had developed. Occlusion appears to have a 
definite influence on the ability of the maxilla and mandible to withstand trauma. 
Individuals with normal dentitions are less likely to develop mandibular frac- 
tures when the teeth are in occlusion because of the supporting action of the 
maxilla when the teeth are closely ‘‘meshed.’’ It may also be assumed that 
traumatie temporomandibular dislocation will take place more readily in the 
maloceclusive individual who has already produced a stretching of the joint cap- 
sule and a dysfunction of the elevator group of muscles. In the series of pa- 
tients observed in this study, none of the acute dislocations and only two of the 
recurrent subluxations had normal occlusions (Figs. 20 and 21). 


III. Arthritis of the Temporomandibular Joint.—Arthritic involvement of 
this joint follows the general pattern of arthritis throughout the body. How- 
ever, a specific infectious arthritis, other than gonorrhea, is rare here. Cases 
of tuberculous involvement may be found by direct extension from the regional 
lymph nodes. Brucellosis, secarlatina, and pneumococcic infections have rarely 
been found as invaders of this joint, as have actinomyeosis and erysipelas in- 
volvement of the soft tissues.*® 
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Fig. 19.—A and B, A patient with malocclusion demonstrating the abnormal 
mobile condyle on the right side in the closed (4) and open (B) positions. C, Showing limita- 
tion of motion of the opposite condyle with early changes in the contour. There is limitation of 
excursion of this condyle as compared to the other side shown in A and B. 
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Fig, 20.—Distoclusion in a patient who has had one spontaneous dislocation while yawning. 
Malocclusion is a very prominent factor in the etiology of dislocation. 


Fig. 21.—The x-rays of the patient in Fig. 20 before reduction of the dislocation. 


A. Rheumatoid Arthritis—The subjective manifestations of rheumatoid 
arthritis in the temporomandibular joint are acute pain and limitation of motion 
to the point, in some eases, of marked limitation of motion if the disease goes 
untreated. The temporomandibular joint involvement may occur simultaneously 
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with the initial polyarthritis or first become evident after several months. In 
one case, there was no pain in the joint. However, one and one-half years after 
the onset of the polyarthritis, the patient began to note marked limitation of 
opening of the mouth (Fig. 22). Attempts at active opening beyond a point 





A, B. 
Fig. 22. {1 and B, A patient with rheumatoid arthritis of two years’ duration who a 
few days previously just noted pain in both joints. This demonstrates the marked limitation 
of opening. A, Closed right joint; B, open right joint. 





Fig, 23.—The end result of rheumatoid arthritis. The articular surfaces are obliterated and 
condylar excursion cannot be demonstrated, However the mouth opening is 17 mm. 


of 5 mm. were accompanied by pain. There may be no x-ray evidence of ar- 
ticular involvement, and, except for the limited condylar excursion, one may note 
no evidence of joint changes until limitation of motion is marked (Fig. 23). 
While it is not mentioned in the literature, there appears to be a definite 
association of the Marie-Striimpell type of this disease with involvement of the 
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temporomandibular joints. The temporomandibular joint may be involved al- 
though the spinal column is the only other manifestation of the disease. Usually 
it involves only one temporomandibular joint to any marked degree, although 
at some time during the course of the disease both joints may be symptomatic 
from the standpoint of pain. A case was reported by Thoma.’ 

The incidence of temporomandibular involvement in acute rheumatoid 
arthritis is approximately 20 per cent according to Comroe.*' The incidence 
in our group of cases was much smaller than this. The rich vascular supply of 
the joint and its surrounding tissues may account partially for this low inei- 
dence in accordance with the theories of vasospasm associated with rheumatoid 
arthritis. 

B. Osteoarthritis (Degenerative, Hypertrophic).—As pointed out in See- 
tion II of this report, 35 per cent of the anatomical specimens in the older age 
group revealed definite evidence of degenerative articular disease. However, 
our group of patients revealed rare evidence of osteoarthritis. This lack of 
symptoms may be associated with and bear out Robinson’s theory of the temporo- 
mandibular joint as bearing little if any stress. X-ray evidence of cartilage 
destruction and lipping is seen infrequently. This is in part due to the technical 
difficulty of demonstrating these changes roentgenologically. 

The acute subjective symptoms, as seen with osteoarthritis in other joints, 
are less severe. Often the only evidence of any articular change is clicking and 
snapping and no pain. As previously stated, the articular erosion and lipping 
oceur almost exclusively on the condyle. In addition, there is an associated de- 
crease in elasticity of the capsule and dise with resultant derangement of normal 
eondyle-dise function, which in turn results in clicking and snapping due to 
bizarre dise motion. 

It is not possible in this study to determine the relationship of occlusion to 
osteoarthritis. The association of the edentulous state and osteoarthritis is 
closely related to old age, complicating any conclusions as to an etiological re- 
lationship in these conditions. Limitation of motion and ankylosis are not the 
usual sequels of osteoarthritis. 

C. Pyogenic Joint (Specific Infectious Arthritis) —The temporomandibular 
joint appears to be relatively immune to all forms of specific infections which 
manifest themselves as polyarthritis by the metastatic or blood-borne route. 
The most common of these is gonococeal arthritis. However, gonorrhea (before 
the advent of penicillin and other sulfa drugs) produced arthritis in somewhat 
less than 5.per cent of the patients, and of this group less than 3 per cent had 
temporomandibular joint involvement. The use of penicillin has probably re- 
duced this incidence still further. A case of partial ankylosis from streptococci 
septicemia has been described by Thoma.*? 

Involvement of this joint by direct extension from acute cellulitis and sup- 
puration of the soft tissues surrounding the joint results in an acute pyogenic 
joint with an accompanying osteomyelitis of the articulating condyle and tym- 
panie plate and the ever-present danger of meningitis. Healing of the acute 
infection often results in ankylosis of the joint. A cellulitis in the preauricular 
area which is not accompanied by actual infection may result in marked scarring 
and contracture of all the soft tissues around the joint and lead to considerable 
limitation of motion due to the resulting fibrosis without actual intra-articular 
involvement. Similar limitation of motion may follow other facial infections 
as erysipelas, parotid abscess, dental abscesses, and extractions. A further 
etiological factor may be fibrosis following radiation therapy in the treatment 
of malignancy or actual infiltration by a malignant process as brought out by 
Padgett et al.4° Suppurative involvement of the joint may also be due to direct 
penetrating wounds with joint destruction or suppurative complications. 
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The end result of gonorrheal and suppurative involvement is either an 
osseous or fibrous ankylosis. True osseous ankylosis of this joint is rare. Padgett 
et al. state that only about 335 cases have been reported in the literature.*® The 
ankylosis is represented by destruction of articular cartilage and dise with 
strands of sear tissue in what was previously the joint space. The intra-articular 
dise is either totally destroyed or is represented by small strands of sear tissue 


= 





Fig. 24.—Microscopic section of specimen from a joint in a healed case of suppurative 
arthritis which has resulted in fibrous ankylosis with marked limitation of motion. A, Scar 
tissue obliterating the joint and replacing the disc. B, Remnants of cartilage at site of previous 
articular surface. C, Cancellous bone of condyle. 





Fig, 25.—The x-ray of an old case of suppurative arthritis. Mouth opening 12 mm. Where 
is the condyle? 
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enmeshed in the eancellous bone which has obliterated the joint space. After 
several years, this bone loses its cancellous character and is represented by a 
very dense sclerotic layer of bone (ig. 24). ‘From the clinieal standpoint it 
is often difficult to distinguish between actual osseous and fibrous ankylosis. 
There is marked limitation of motion of the mandible with fibrous ankylosis and 
no motion of the involved joint in true osseous ankylosis. True osseous ankylosis 
occurs more frequently in the young. X-ray studies of an ankylosed joint may 
be misleading. Joint surfaces and joint space may be seen, yet motion is limited 
to only a millimeter or two. It is difficult to theorize or attempt to explain why 
even this motion should occur. Thus, the authors believe, contrary to the 
generally accepted opinion, that true osseous ankylosis occurs even less frequently 
than ordinarily accepted. Despite a diligent search of the literature, no explana- 
tion for motion occurring in what is described as a true osseous ankylosis has been 
found (Fig. 25). If true osseous ankylosis occurs, it is usually in the position of 
physiologic rest with incisors separated a few millimeters. 

IV. Congenital and Developmental Anomalies.— X-ray and anatomical ex- 
amination of the temporomandibular joint in this study has pointed out that 
considerable variation exists in the structural relationship of condyle and fossa. 





9 


Fig. 26.—A poorly developed articular eminence. Patient 22 y 
age of 8 years. Opening of mouth limited to 14 mm. A, Mouth closed; B, mouth open. 


ears of age. Injury to joint at 


It is beyond the scope of this report to discuss facial deformities as produced 
by endocrine, dietary, congenital, and undetermined causes with their resultant 
effect on occlusion. 

Extreme variations in contour, size, or inclination and declination of the 
condyle or eminence must be interpreted as a result of some interference with 
the normal condylar growth which may be due to any of the aforementioned 
causes. Whether the faulty occlusion is the result or cause of developmental 
variations, the effect on temporomandibular joint function is the same. 

The commonly seen anomalies are: 

1. Underdeveloped articular eminence. The result is a shallow joint fossa 
which predisposes to subluxation and may lead to dise derangements (see Sec- 
tion II) (Fig. 26). 

2. Underdeveloped condyle. Weinmann and Sicher®® place considerable 
importance on the condyle cartilage (during the growth period) as a source of 
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longitudinal growth in the mandible similar to that seen in the epiphyses of the 
long bones. 

Birth injuries in forceps deliveries may be a factor in the production of 
developmental abnormalities which are actually the result of trauma. 

A disturbance in this growth center may lead to retrusion, while excessive 
stimulation (pituitary) will produce prognathism of the mandible. Malocelusion 
will produce symptoms as previously described. 

Occasional evidence of restricted condylar growth is seen on roentgen 
studies. The condyle appears narrow and small and does not extend to the 
height of the normal condyle. The underdeveloped condyle may, in itself, cause 
symptoms. Often this condition is unilateral, the opposite condyle being well 
developed and of normal size and contour. 


V. Extra-articular Diseases Manifesting Themselves by Temporoman- 
dibular Symptoms.—A number of patients seen in this study were referred to 
the clinie with an erroneous diagnosis of temporomandibular joint derangement. 
The common symptom was pain over the temporomandibular joint area, the 
pain being referred from the ear, the teeth, or soft tissues of the face. 

Several cases presenting temporomandibular joint pain were found to be 
suffering from referred pain from an impacted molar tooth. Extraction com- 
pletely relieved the symptoms referred to the temporomandibular joint. One 
patient with carcinoma of the middle ear complai d of temporomandibular 
pain for many weeks before the true cause of his pain manifested itself. 

Impingement of the coronoid process on the tendon of the temporal muscle 
may cause symptoms of pain accompanying jaw movements. Referred pain to 
the temporomandibular joint from sinusitis and middle ear disease is not rare. 


Part II]. ANALYSIS OF CASE STATISTICS 


During the course of this project, 123 patients, male and female, were re- 
ferred for the evaluation and treatment of various temporomandibular arthroses. 
The largest part of the group were young adult men, an anticipated finding in 
the Naval service. 

Of this group, a large number, 20, did not have any temporomandibular 
pathology at all, although there were sufficient symptoms to have led the various 
clinicians to believe that temporomandibular joint pathology was present. This 
group included: middle ear diseases, 4 patients; infratemporal cellulitis, 1 pa- 
tient; impingement of temporal muscle between coronoid process of mandible 
and zygomatie arch, 1 patient; neuritis of the third division of the fifth cranial 
nerve including auriculotemporal neuritis, 2 patients; odontalgia, 3 patients; 
foreign body in infratemporal fossa, 1 patient; seventh nerve weakness, 1 pa- 
tient; sebaceous cyst, 1 patient; overclosure of mandible accompanied by very 
severe dental abrasion, 6 patients. All of the patients in this group were men. 

In the remaining group of 103 patients, all of whom had bona fide temporo- 
mandibular arthralgias, 18 were women. No Negroes were examined or treated, 
although there should have been Negro patients in proportion to the Negro 
population in the Navy. During the course of the project many Negroes with 
mandibular fractures were treated, but this group did not include any condylar 
fractures. There were no Negro patients with histories of trauma insufficient 
to produce fracture. This point is an interesting one, and further study is in- 
dicated. Heavier bone structure and more normal occlusion may be the ex- 
planation. The incidence of the various temporomandibular arthralgias is given 
as follows: 

1. Arthritis —In the group of 103 patients, 12 had some sort of systemic 
arthritis in which one or both temporomandibular joints were involved. Of the 
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temporomandibular involvements, 8 patients had rheumatoid arthritis, 4 bi- 
laterally; 2 had osteoarthritis, 1 bilaterally; 2 had infectious arthritis, both 
unilaterally, in one of which the temporomandibular joint was the only one in- 
volved. Of the 6 rheumatoid arthritic patients the temporomandibular joint 
was the first joint involved in two instances. During the course of the project 
121 arthritic patients of these types were treated in the hospital, of which 92 
were rheumatoid arthritic, 23 were osteoarthritic and 6 were infectious arthritic. 
In other words, 8.7 per cent of the rheumatoid arthritic patients had temporo- 
mandibular involvements. Thirty-three and one-third per cent of the infectious 
arthritie patients had temporomandibular involvements. However, the small 
group of patients in this series makes any statistical evaluation pointless. 

2. Referred Pain.—In the group of patients with temporomandibular ar- 
thralgias, 6 had no objective symptoms whatever, their only complaint being 
pain, usually on terminal opening, of one temporomandibular articulation. Two 
of these patients had impacted lower teeth on the affected side. Four had im- 
pacted upper teeth. All became symptom-free after the removal of the im- 
pacted teeth. 


3. Malocclusion.—The largest group of patients, 36, with temporoman- 
dibular arthralgias had some sort of occlusal abnormality. Of this group 30 
had overbite with distoclusion, 2 had open-bites, and 4 were edentulous. In ad- 
dition, many of the traumatized patients had various types of malocclusions, 
but for the sake of clarity these will be discussed with the traumatie group. 
Four of the patients having overbites had chronic temporomandibular subluxa- 
tion, either bilateral or unilateral, but did not give histories of trauma. 

4. Dislocation.—14 patients were treated for either single acute or chronic 
recurrent temporomandibular dislocation. Eight of them had bilateral disloca- 
tion. In this group 5 patients had definite traumatic etiologies, although 1 of 
of the 5 had no posterior occlusion for a number of vears. Of the remaining: 
6 individuals, 3 had marked malocclusion, 1 with very marked distoclusion; 1 
was edentulous, and 1 had normal dentition. 

5. Trauma.—The remaining 35 patients had various traumatic incidents 
in their histories relative to their temporomandibular arthralgias. Ten gave 
definite histories of condylar or subeondylar fracture. Many of them, however, 
had been subjected to sufficient trauma to fracture the mandible in other areas. 

6. Auditory Function.—Although the aim of this project did not include 
an investigation of changes in auditory function as a result of temporoman- 
dibular pathology, audiometric examinations were performed on 26 individuals 
who had either natural or acquired mandibular overclosure, or who had been 
subjected to trauma which produced visible and marked changes in one or both 
temporomandibular joints. Four patients had natural overelosure. All 4 had 
normal hearing and no temporomandibular arthrosis. Eight patients had been 
subjected to trauma which was sufficiently severe to have produced marked joint 
changes, accompanied by alteration of condylar position. Seven of these indi- 
viduals had normal hearing, the eighth had a nerve type loss. The remaining 
14 individuals treated had mandibular overeclosure produced as a result of 
marked dental abrasion. Only one of the group had any temporomandibular 
arthralgia, but he had no hearing loss. Of the remaining 13, 4 had hearing loss, 
which was, in all instances, of the nerve type. None of the treated patients in 
the series complained of severe vertigo, speech defects, facial deformities, or 
personality disorders, which are sometimes attributed to mandible over- 
closure.*? #® More work in this phase of the problem is indicated, possibly on 
evaluation of several hundred individuals, with loss of posterior occlusion before 
and after prosthesis has been placed. While this series is too small to permit 
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a definite statement of opinion, its findings seem to indicate that changes in 
condylar position as a result either of mandibular overclosure or other factors 
do not seem to have influence on auditory function. 


Part III. DrtaGNostic CONSIDERATIONS OF TEMPOROMANDIBULAR JOINT DISEASE 


I. Radiologic Considerations.—The radiology of the temporomandibular 
joint is one of the most important of the diagnostic considerations. The various 
radiologic techniques with their advantages and disadvantages will be discussed. 
The roentgenologic interpretations themselves will be considered later with the 
various diagnostic procedures. All the studies described below were carried out 
on full-wave rectified machines using Bucky filters except for the submento- 
vertex view for which the Bucky was not used. Dental and portable x-ray ap- 
paratus could have been used for all views but planigraphy, but the sacrifice 
of contrast and detail with this type of equipment makes a more powerful ap- 
paratus advisable. 

1. Lateral Oblique Transcranial View.—This view has been the one which 
has been most satisfactory in this series. Since it is similar to Law’s position,®* 
it is readily performed by the x-ray technicians. The patient’s head is in lateral 
position. The condyle is centered to the Bucky tray. The central ray is di- 
rected at the condyle with an angulation of 15° toward the patient’s feet. The 
roentgenogram is taken at a distance of 30 inches with a 4-inch extension cone. 
The exposure is 75 milliampere seconds at 65 kilovolts. 





A, B 


Fig. 27.—Radiograph demonstrating limited action six weeks following a fracture of the 
maxilla. Patient had pain and limitation of mouth opening 10 mm. This is the most useful 
diagnostic x-ray view, i.c., the lateral oblique transcranial view. A, Closed; B, open. 


This view gives good detail of the bony structures and the joint space. 
While there is slight foreshortening because of the 15° angulation, the view is 
diagnostically satisfactory. In general where the mastoid air cells are not in 
contact with the glenoid fossa, the most satisfactory results were obtained. In 
this series open and closed views of both temporomandibular joints were always 
taken. The incisal opening was always checked with a bite meter when each 
open position was taken, thus establishing equal opening for both open views. 
The incisal measurement is also of diagnostic value when the condylar excursion 
is being evaluated on the x-ray study (Fig. 27). 
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2. Planigraphs.—Planigraphs are taken with the same patient position and 
kilovoltage as the lateral oblique view, using 33 milliamperes with the are of the 
planigraph synchronized to travel from 65° to 115° during three seconds. The 
depth is usually satisfactory at one centimeter. 

The planigraph gives a true representation of the joint, but the detail is 
not as satisfactory as by routine methods. It is frequently desirable to check 
the presence of pitting or lipping seen on the lateral oblique view by means of 
the planigraphie approach. At one time routine planigraphs were taken of all 
patients, but as the technicians became more familiar with the lateral oblique 
technique, by taking large numbers of films, it was observed that the latter ap- 
proach gave the most diagnostic information (Fig. 28). 


Fig. 28.—Planigraphic view of osteoarthritic temporomandibular joint. Note loss of 
detail in this type of study. This is the same joint as that shown in Fig. 39. A, Joint in 
closed position. Note obliteration of joint space by alteration of condylar contour. B, Joint 
in open position. Note degree of condylar excursion. Observe lipping of condyle. 


3. Arthrographs.—This approach to the problem of the radiology of the 
temporomandibular joint was first described by Nrgaard in 1947.°° In this 
technique Nrgaard injects an opaque aqueous solution into the upper or lower 
joint cavity. When the roentgenographie exposure is made, the outline of the 
filled joint cavity is demonstrated. In this manner, visualization of rupture of 
the capsule, perforation of the articular disc, stretching of the capsule, and other 
soft tissue conditions, not ascertainable on the routine lateral-oblique view, can 
be obtained. Nrgaard recommended the use of 35 per cent Perabrodil as the 
opaque agent of choice. We were unable to obtain this preparation and used 35 
per cent Diodrast which was not radiographically demonstrable in the 1 cubic 
centimeter quantity which was injected into the joint. Nrgaard also recom- 
mended Ioduron 30 per cent, the agent which we now use.*** 

In this series the positioning of the patient and all factors were the same 
as for the lateral oblique view except that the 15° angulation was not used and 
the kilovoltage was increased 5 to 10 kilovolts for more satisfactory contrast of 
the radiopaque medium (Fig. 29). 

Ioduron was used for arthrography in 10 patients and was found to have 
certain disadvantages. There was considerable difficulty in injecting the loduron 
into the lower joint cavity, and we have never been able to inject it into the 
; wu use of Ioduron for angiography had been reported by Dimtza™ and Travano® 
in Jai. 
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Fig. 29. 





Fig. 30. 


Fig. 29.—Arthrograph (using Ioduron 30 per cent), demonstrating the lower joint cavity 
in a dislocating joint. 


Fig. 30.—Submento-vertex view showing medial displacement of fractured right condyle. 
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upper joint cavity. While practice may produce more satisfactory results, we do 
not feel that it can be routinely used, especially where there is evidence of in- 
fection, acute inflammation, or marked arthralgia. When these conditions are 
not present the diagnosis is usually demonstrable by routine views. The in- 
jection of Ioduron is painful, more so than the injection of the 5 per cent 
sodium psylliate solution used in Shultz’s*' treatment for chronic dislocation. 
We have observed, however, no lasting deleterious effects to the joint. The third 
objection to arthrography is that since the Ioduron is absorbed very rapidly 
(ten to fifteen minutes), it is necessary to make definite appointments for both 
the clinician and the radiologie technician, which is often impracticable. In 
listing these objections to arthrography, we do not wish to imply that this tech- 
nique has no place in the diagnosis of temporomandibular abnormalities. We 
have seen at least one patient in whom its use would have speeded diagnosis 
and treatment. It is not felt, however, that its use is routinely indicated. 

4. Submento-vertex.—This view is used to show the relationship of the con- 
dyles to the base of the skull and the zygomatie arch. It is sometimes useful in 
the diagnosis of conditions in which marked disharmony of the dental arches is 
accompanied by temporomandibular arthralgia. It is desirable to see how much 
of the condyle is actually in the glenoid fossa, and to determine the position of 
the fragments in fractured condyles. 

For the submento-vertex view the patient is seated upright with his head 
thrown back and its long axis parallel to the floor. The central ray is directed 
through the center of the base of the skull midway between the two external 
auditory meati. A 75 milliampere second exposure is used at 65 to 75 kilovolts. 
The exposure is made at a 30-inch distance using a 5-inch cone with a 0.5 milli- 
meter aluminum filter (Fig. 30). 

In summation we have found that the lateral oblique transcranial view is 
the most satisfactory for routine problems. All of the views mentioned have 
the common disadvantage of inaccuracy of positioning in repeat exposures. The 
apparatus described by Higley** with which we are not familiar may be the 
solution to this problem. 


Diagnostic Features of Disease of the Temporomandibular Joint.—The 
diagnostic criteria of temporomandibular joint disease have been mentioned 
in the classification of these diseases and will be summarized below. 

1. Traumatic derangements 
A. Acute 
The diagnostic problem following acute trauma is that of determining 
the presence of fracture, dislocation, or soft tissue injury. 
1. Fracture of the condyle: 
a. The most important diagnostic procedure is radiologic study 
(Fig. 1). It is important to remember that a fracture of the 
body of the mandible may be accompanied by fracture of the 
condyle. 
History of trauma. The trauma is most often directed against 
the mandible with the mouth open. 
Physical findings. Marked limitation of. motion and pain over 
the involved condyle. The swelling and tenderness usually 
obscure the typical signs of fracture as seen elsewhere, i.e., de- 
formity, and crepitus, and there is loss of condylar excursion 
when the joint is palpated. 
Dislocation: The inability to close the mouth and the typical his- 
tory are diagnostic as are, of course, the radiologic studies (Fig. 21). 
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3. Contusion of joint: The typical history of a direct trauma over 
the joint plus lack of x-ray evidence of fracture are diagnostic. 
Forceps deliveries may injure the joint. Direct blows over the 
joint cause fracture infrequently. There may be limitation of mo- 
tion due to pain, which is most marked on stretching the capsule 
when the mouth is opened. The symptoms subside in two or three 
weeks with no residuals. 

i. ‘‘Strain’’ of joint and ligament tear: This is an important sequel 
to fracture or dislocation of the mandible and is characterized by 
pain, limitation of motion, ete., over the involved joint. Pure 
strains without fracture or dislocation are seen. Pain and trismus 
are more severe than in contusion, and residual symptoms of 
clicking and limited motion are more common. 

B. Chronie 

1. Postfracture condylar syndrome (Fig. 16) : 

a. On the side of fracture, x-rays reveal displaced fragments or 
deformity of the condyle. 

b. On the contralateral side there is: 

1. Clicking, snapping, and pain on the side opposite the frac- 
ture. 

2. Symptoms usually appear several weeks after the fracture 
of the opposite condyle. 

3. Lateral excursion of the mandible to the side opposite to the 
previous fracture is limited. With opening the mouth, the 
mandible deviates to the side of the previous condylar frac- 
ture. 

2. Recurrent dislocation and subluxation (Fig. 18) : 

a. Palpation reveals the jog or click and excessive forward ex- 
eursion of the condyle just preceding terminal opening of the 
mouth, At the time of dislocation, the condyle can actually be 
felt to ride over the eminence and into the infratemporal fossa. 
Malocelusion is very commonly present. 

bh. Pain, when present, is associated with the last few millimeters 
of mouth opening. 

e. X-ray studies confirm the physical findings (Fig. 18). 

d. There may be a history of a previous acute dislocation of the 
mandible. 

3. Posttraumatic painful joint (Fig. 27): 
a. History of trauma resulting in either contusion or strain. 
bh. Onset of pain with limitation of motion dating back to the time 
of trauma. 
e. Symptoms of clicking or snapping are absent and indicate that 
there is no dise-condyle derangement. 


II. Diagnosis of Malocclusive Type of Temporomandibular Derange- 
ment.—The diagnostic features of temporomandibular arthrosis as a result of 
malocclusion are based on the following factors: 

a. This is the most frequent type of arthrosis. 

b. Presence of malocclusion. 

ce. Extreme lateral excursion of the mandible is present. 

d. There is clicking or snapping in the joint. 

e. Pain is frequent. 

f. Abrasion of teeth may be present. 
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It was stated earlier in this report that temporomandibular arthrosis pro- 
duced by maloeclusion was usually dise derangement as a result of condylar 
hypermotility resulting from muscular dysfunction and stretching of the joint 
capsule to disrupt the intra-articular dise-condyle relationship. Bowman** has 
observed that the presence of malocclusion has no relationship to arthrosis, but 
in our series the incidence of arthralgia was greatest in patients of this type. 
Patients with this type of arthrosis, in addition to having some form of mal- 
occlusion, in this series usually distoclusion with overbite, have extreme lateral 
excursion and protrusion (9 to 15 millimeters) of the mandible which is ae- 
companied by dise derangement. There may or may not be pain in the joint. 
When pain is present it may be subjectively, diffuse, but upon palpation ten- 
derness can be localized over the affected joint. Pain ordinarily is present in 
one joint, usually the one with the greatest condylar excursion. Pain almost 
invariably occurs during the last few millimeters of the opening movement, 
hut occasionally oceurs near complete closure. Clicking or snapping is almost 
always present, although in some instanees it is so slightly marked that careful 
observation, sometimes with a stethoscope, is necessary. Patients usually state 
that clicking has been present for some time, but that they thought it ‘‘normal’’ 
and that ‘‘everyone had it.’’ This clicking or snapping is the indication of the 
dise derangement. The type of aberration present is important in establishing 
the type of arthrosis present, as while trauma alone frequently produces snap- 
ping in terminal excursion due to subluxation or dislocation, intermediary or 
early snapping or clicking is usually produced in the malocelusive type of 
arthrosis. These may give a history of acute trauma which precedes the prin- 
cipal complaint. In these instances it is difficult to determine whether the 
arthralgia is due to trauma, malocclusion, or both. It is likely that malocclusion 
is the basie factor and trauma the precipitating factor in the development of 
symptoms. Oceasionally, due to habit an individual may earry out all his 
chewing activity on one side of the dental arch. This process, if carried to the 
extreme, will produce dise derangement with possible subluxation of the joint 
on the balancine side and limitation of motion of the joint on the working side. 
The patient will have marked hypermotility of the balancing condyle which will 
exhibit the diagnostie findings described previously. The working condyle in 
these instanees may be limited in exeursion as described earlier in this section 
(Mie, 19). 

Occasionally patients were seen who demonstrated marked dental abrasion 
accompanied by temporomandibular arthralgia in one or both joints. Clicking 
or shapping was not a constant feature, but when it was, it was accompanied by 
marked lateral exeursion of the mandible. When arthralgia and abrasion are the 
only symptoms, insertion of bite blocks between the occlusal surfaces of the 
molar teeth will effect relief from pain. Cases of this type are not frequently 
scen, even among patients bearing marked dental abrasion. In a group of 14 
patients with marked occlusal abrasion, only two complained of temporoman- 
dibular arthralgia. 

Radiographic findings in malocclusive patients are principally of value in 
visualizing the degree of motility of the condyle, the presence of subluxation 
or dislocation, and the correlation of the condylar excursion with the incisal 
opening at the time the radiograph was taken. Evidence of arthritic changes 
or destructive osseous changes usually indicates some other type of basic etiology. 
Where marked occlusal abrasion is present there is usually no alteration of the 
condylar position in the glenoid fossa. 


III. Arthritis.—The typical physical findings of arthritis as seen in other 
joints manifest themselves in this joint. 
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A. Rheumatoid: 

a. The principal symptoms are pain and limitation of opening. The 
pain during the acute phase is constant and not associated with mo- 
tion although pain is aggravated by all motions. In the chronic phase, 
the pain is principally associated with attempts to open the mouth 
beyond the extent of limitation which may be marked. 

Oceasionally pain is not a prominent symptom and limited open- 
ing gradually occurs and may result in eventual fibrous ankylosis. 

b. Clicking and snapping are not found. 

ce. There is evidence of generalized joint involvement of the Marie- 
Striimpell type of spinal involvement. 

d. The activity of the disease is followed by the sedimentation rate and 
the symptoms of pain and limited chest expansion. 

e. X-rays may reveal typical evidence of narrow joint space, bone con- 
densation, and erosion. However, these are usually late changes and 
may be absent until marked limitation of condyle excursion is present 
(Figs. 22 and 23). 

B. Osteoarthritis is not often accompanied by pain in this joint (Figs. 28 
and 39): 

a. The principal sign is clicking associated with mouth-opening. 

b. The patient is usually in the older age group and is often edentulous. 

ce. History of generalized osteoarthritis is normally found. 

d. X-ray studies may reveal lipping or change in the contour of the 
condyle. However, often the x-rays are negative. 

C. Infectious and suppurative arthritis (gonorrheal, pnreumococcic, etc.) : 
1. Severe pain, swelling, and tenderness over the joint during or short] 

after the acute episode of the disease. Usually one temporoman- 

dibular joint is involved. Differential diagnosis from an acute paroti- 
tis or otitis media may be necessary. 

Complement fixation tests and cultures of prostatic smears may be 

diagnostic in gonorrhea. Aspiration of the joint is rarely suecessful 

as a diagnostic procedure. 

3. In blood-borne or metastatic infections, the temporomandibular joint 
is rarely the only joint involved. Miscellaneous specific infections 
such as actinomyecosis are not common and usually represent a local- 
ized extension of infection. Diagnostie aspiration may be successful 
with pneumocoecie involvement. 

The eventual result in untreated cases is osseous or fibrous 
ankylosis. Involvement of this joint by direct extension of a 
suppurative process in the near vicinity is heralded by sudden 
onset of pain, tenderness, and swelling of the joint, and marked 
limitation of mandibular motion, X-rays reveal the destructive 
osseous process in the late stages and often what appears to he 
a true osseous ankylosis (ig. 25). 


») 


IV. Congenital and Developmental Anomalies.—The principal diagnostic 
factor is x-ray study of the joint. (See above.) (Fig. 26.) 


V. Extra-articular Diseases Manifesting Themselves by Temporoman- 
dibular Arthralgia.- 

a. Referred pain from impacted teeth. The diagnosis rests on the 
presenee of impacted third molars with no definite articular symp- 
tom other than pain usually appearing on terminal opening. The 

impacted teeth are always on the side which is painful (Fig 40 
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b. Temporomandibular arthralgia may be associated with various dis- 
ease conditions in the vicinity of the joint. Usually this pain is an 
apparent temporomandibular pain, and diagnostic procedures, as 
outlined previously, will serve to establish the true source and loca- 
tion of the pain. Frequently anesthesia of the temporomandibular 
joint with procaine-hydrochloride infiltration or third division block 
will be a valuable diagnostic aid in determining whether the pain 
is extra-articular. A list of the conditions described is given in the 
statistical section of this report. 


Part IV. THERAPEUTIC CONSIDERATIONS OF TEMPOROMANDIBULAR JOINT 
DISEASE 


The treatment of temporomandibular joint disease is based on removing 
or correcting the etiologic factors. 

There is outlined below the system of treatment followed in this group of 
patients. 


1. Traumatic derangements.— 


A. Acute.— 
1. Fracture of the condyle: 

a. Immobilization of the mandible in a position of normal occlusion of 

the teeth. This is the first step to be taken in the handling of a re- 
cent fracture. This may result in reduction of the fracture and 
proper repositioning of the fragments, and if so should be main- 
tained for about one month.: 
If x-ray check reveals the condylar fragment displaced anteriorly, or 
if the head of the condyle is outside the glenoid fossa (fracture dis- 
location), manipulative reduction is indicated. Digital manipulative 
reduction is rarely successful, nor does the use of a pointed instru- 
ment inserted through the skin in the vicinity of the fragment to 
lever it into position give much better results. If attempted, local 
procaine block anesthesia usually is adequate for this procedure. 

. Open reduction. If the methods mentioned are unsuccessful in re- 
placing the fragment which has been displaced outside the fossa, 
open (operative) reduction is desirable if the condylar fracture is 
unilateral. This procedure is carried out as follows: The standard 
inverted L-shaped or the angulated vertical incision is used. The 
incision should not be carried below the level of the tragus of the 
ear to avoid facial nerve injury. The capsule and joint are exposed 
from the lateral aspect. Care is taken not to detach the anterior 
portion of the capsule because of possible injury to the middle men- 
ingeal artery. The articular dise is next excised, caution being 
taken to sever the posterior capsule attachment last, because of the 
excessive bleeding encountered here. 

The displaced condylar fragment is next identified in the in- 
fratemporal region. It is gently levered or pulled into position with 
caution, so as not to injure the capsule and pterygoid muscle at- 
tachments in order to preserve the precarious blood supply to this 
fragment. Once replaced in the fossa, the pressure of the ramus 
will maintain the fragment in position. Should the fracture line be 
oblique and the fragments unstable, a small intramedullary bone 
peg may be placed across the fracture line (Fig. 31). Following 
reduction (closed or open) the usual immobilization with intraoral 
fixation is carried out for one month. A method of open reduction 
with wiring fixation has been deseribed by Thoma.** 
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d. Following the removal of fixation a short period of limitation of 
motion occurs. Normal function usually returns spontaneously in 
seven to ten days. If normal bilateral excursion of the mandible 
is not obtained, treatment is followed as outlined below in the man- 
agement of chronic traumatic problems. A group of 30 condylar 
fractures, managed as described previously, all healed satisfactorily 
with normal mandibular function. This group has not been in- 
cluded in the statistical evaluation of this series as it offered no 
clinical temporomandibular problem. 


A, B. 





Fig. 31.—A and B, Fracture of the left condylar neck before reduction; condyle is dis- 
placed anterior to the eminence and lies in the infratemporal fossa. B, Demonstrating the 
repositioning of the condyle following open reduction of the case demonstrated in A (mouth 
closed). Arrow at fracture line. C, The same case with the mouth open to 30 mm. demon- 
strating the lack of condylar motion due to pseudoarthrosis at the fracture site. (Arrow.) 


CasE 1.—A 23-year-old white man suffered multiple facial fractures including a frac- 
ture of the left mandibular condyle. Attempts to reduce the fractured condyle by manipula- 
tive measures were unsuccessful, Accordingly, an open reduction was performed; the dise 
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was removed and the fragment placed in its proper position. As illustrated in the diagram, 
the fragment was lying anterior to the articular eminence and the dise stretched across the 
glenoid fossa and eminence. The glenoid fossa was filled with clot and beginning sear for- 
mation, The condyle fragment was almost completely devoid of soft tissue attachments, only 
a small portion of the anterior capsule and dise being attached anteriorly. 

The mandible was immobilized for one month, following which an intraoral flange was 
used for one month to encourage right lateral excursion and limit left lateral excursion of the 
mandible. 

X-ray studies four weeks later revealed a nonunion at the fracture site; however, there 
was excellent function. Perhaps if a bone peg (intramedullary) had been inserted across the 
fracture line, union would have occurred (Fig. 31). 

2. Dislocation: 

a. Reduction is obtained by applying pressure with the thumbs to the 
lower molar area of the dislocated side or both sides in a downward- 
backward direction until the condyle is felt to slide into the glenoid 
fossa. After reduction the patient can open and close the mouth. 
In rare instances anesthesia may be necessary. 

b. After reduction immobilize with intermaxillary fixation for one 
month. This is important to secure healing of stretched capsular 
ligaments in the hope of preventing recurrent dislocations. 

e. Observe carefully after removal of fixation for any tendency toward 
abnormal condylar movement, especially if there is malocclusion. 

Three primary acute condylar dislocations were treated in this series. 

All responded normally with no recurrences. One patient had marked 

distoclusion, and recurrence is likely (Figs. 20 and 21). 


CASE 2.—The patient was a white man, 26 years old, who had bilaterally dislocated his 


mandible while yawning one hour before admission. There was no previous history of dis- 
location. Following reduction it was observed that the patient had marked distoclusion with 
overbite. The mandible was immobilized for one month, after which he was asymptomatic. 
Two months after the conclusion of treatment the patient had had no recurrence, but had 
an incisal opening of 48 mm. and it was felt that recurrence might be likely because of his 
marked malocclusion. Recurrences may be adequately controlled by one or two injections of 
sodium psylliate periodically (Figs. 20 and 21). 
3. Contusion of the joint: 

a. Treatment is rarely necessary except for the local application of ice 
followed by heat to relieve pain and trismus. 

Soft diet for three or four days will usually provide adequate rest 
to the joint. 

The patient will usually spontaneously chew tougher, more fibrous 
foods after healing. 

Strain of the joint: 

a. Treatment for strain of the joint is essentially the same as that for 

condylar fracture and is usually carried out in the treatment of the 
fracture as strain usually accompanies the fracture or dislocation. 
In ‘‘pure’’ strain, unaccompanied by either fracture or disloca- 
tion, immobilization for a period of ten days is adequate to preclude 
abnormal stress and mobility of the joint resulting from capsular 
injury. 
In either contusions or strain, the injection of procaine hydrochloride 
into the capsule and surrounding tissues will bring considerable 
relief. However, it is felt that unlike the ankle, or other joints in 
which this treatment is used, immobilization of the mandible is in- 
dicated. 
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B. Chronic. 
Postcondylar fracture syndrome: 
a. Treatment is directed at increasing the motility of the joint on the 


1. 


F 


side of previous fracture and producing a decreased excursion of 
the contralateral joint. To this end the following procedures are 
carried out: 

1. Eneourage excursion of the fractured condyle following union 
by masticating with teeth on the opposite side of the dental arch. 
In the early phases of treatment, the intra-articular injection of 
proctoeaine will relieve the pain and allow greater condylar ex- 
cursion. 

2. Produce excursion of the postfractured condyle and limit ex- 
cursion of the contralateral condyle by inserting an intraoral 
flange®’ (Fig, 32). 

3. Some patients do not respond to the procedures mentioned and 
manipulation under general anesthesia in an attempt to mobilize 
the restricted condyle is indicated. 

4. The three procedures just mentioned are mainly directed at the 
joint on the side of the fraeture. The increased motility with re- 
sultant svmptoms on the opposite side can be controlled by the intra- 
articular injection of sodium psylliate.” 





32.—Oral flange appliance to prevent mandibular excursion to the left. 
5. In those cases in which there has been healing with marked dis- 
placement of the condylar fragment and in those cases in which a 
pseudoarthrosis has occurred at the site of fracture, these procedures 
are sometimes ineffectual. In this event it is necessary in a small 
group of patients to resort to surgical procedures: (a) the stretched, 
displaced dise and the loose fragment are excised, or (b) the 
stretched dise and joint scar are excised; or (¢) in those instances 
where union has occurred with such malposition of the condyle as 
to cause interference with motion, the dise is excised and the condyle 
resected (Figs. 15 and 16). 

Ten patients showing either the posteondylar fracture syndrome 
or bilateral condylar limitation of motion following bilateral con- 
dyvlar fractures were treated according to the outline discussed. All 
patients were asymptomatic upon discharge from treatment (Figs. 
33, 34, and 35). 
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CasE 3.—The patient was a white man, 30 years old, who gave a history of having 
been in an automobile accident two weeks previously. This resulted in multiple mandibular 
fractures which had been reduced elsewhere. Examination indicated that all the mandibular 
fractures were healing in malposition and that the left condylar fragment had been displaced 
anteriorly into the infratemporal fossa. All fractures, except the left condylar, were re- 
duced in anatomic position and the mandible was immobilized for six weeks. After removal 
of the fixation the patient opened his mouth in left lateral excursion. An intraoral flange 
was placed to increase right lateral excursion of the mandible and inhibit left lateral excur- 
sion; attempts were made to stretch the left periarticular adhesions by manipulation under 
general anesthesia, This treatment was continued for three months with no improvement. 
At this time, open exploration of the left temporomandibular joint was performed and demon- 
strated that the condylar fragment had healed firmly in an anteromedial position and that 
the articular dise was stretching from the posterior joint capsule to the condyle, creating a 
firm band which precluded anterior excursion of the condyle. The glenoid fossa itself was 
filled with scar tissue. The articular dise was removed and the glenoid fossa stripped of 
scar tissue. No attempt was made to remove the firmly united condylar fragment itself. The 
use of an intraoral flange was continued for one month after surgery, at which time the pa- 
tient could move his mandible 5 mm, into right lateral excursion. At that time the use of 
the flange was discontinued. The patient was still asymptomatic two months after the con- 


clusion of treatment (Fig. 33). 


A, Normal side in open-mouth position. B, Position of fracture of left condyle after 
healing. 


Case 4.—The patient was a 46-year-old white man with an edentulous maxilla; he had 
had a fracture of the right mandibular condyle two years prior to admission. He complained 
of snapping and pain in the left temporomandibular joint; the pain was growing worse. 
Examination showed displacement of the right condylar fragment with no right condylar 
excursion on opening the mouth. There was no left lateral excursion of the mandible and 
there was a 15 mm. right lateral excursion of the mandible. The right temporomandibular 


joint was manipulated under general anesthesia and an oral flange was placed. After one 


month, manipulation on the right was repeated and concurrently two injections of sodium 
psylliate were made into the left temporomandibular joint to inhibit subluxation and correct 
dise derangement. Use of the flange was continued for one month, at which time the patient 
had 3 mm. left lateral excursion and 9 mm, right lateral excursion of the mandible. Use of 
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the flange was discontinued at this time, and the remaining lower teeth were extracted and 
full dentures supplied. Six months after the completion of treatment the patient was asymp- 


tomatic and had equal lateral mandibular excursion of 5mm. (Fig. 34). 


A, B. 





C. D. 


> 


Fig. 34. 1, Old fracture of right condylar neck (mouth closed). B, Case shown in 
1, with mouth open 35 mm. There is hinge-type motion of the condyle in the infratemporal 
fossa. C, The normal left joint of the patient shown in A and B (mouth closed), D, The 
normal left joint shown in C which is exhibiting increased condylar excursion just short of 
subluxation. 


Case 5.—The patient was a 22-year-old white man who had suffered fractures of the 
symphysis of the mandible and both condyles three days prior to admission. Both condylar 
fragments had been displaced anteriorly and medially. The mandible was immobilized with 
the teeth in ocelusion for six weeks. One week later the patient could open his mouth 1 em. 
with no lateral excursion, There was no further improvement in mandibular function for 
one month, At this time, under Pentothal Sodium anesthesia, the mouth was opened to 35 mm. 
and moved 3 mm. in right and left lateral excursions, Four months after this procedure the 
patient could open 40 mm. and had lateral excursions of 3 mm. in each direction (Figs. 35 





and 36 
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Recurrent dislocation and subluxation: 

a. Correct the occlusal abnormalities if possible. 

b. Inject both joints with sodium psylliate according to the technique 
deseribed by Sehultz.®! 
If the first injection is not successful immobilize the mandible after 
giving a second injection. Immobilization should be maintained 
for three to four weeks. 


A. 


Fig. 35.—A, Four-month-old bilateral condylar fracture healed in malposition—the 
right side closed. (Arrow points to fracture site.) B, Four-month-old bilateral condylar 
fracture with mouth open 40 mm. There is little if any loss of motion. Same patient as shown 
in A. C, The left temporomandibular joint of the same patient—mouth closed. D, The same 
joint in open-mouth position was asymptomatic. This is the usual result in bilateral fracture. 


d. Use sodium psvylliate only as needed. If the patient becomes asymp- 
tomatie after one injection do not reinject unless symptoms recur. 

e. Infra-red should be given locally for thirty minutes after the sodium 
psylliate injections to reduce postinjection soreness. Experience 
with arthrography has demonstrated the difficulty of injecting any 
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agent into either joint space, especially the upper. While injection 
of the sodium psylliate into the lower joint space would be especially 
desirable in order to re-establish a disce-condyle unity of movement, 
it seems likely that a periarticular injection is actually the usual 
result, and that this type of injection is ordinarily adequate. 





Fig. 36.—A, B, C, and D, Patient with bilateral condylar fractures with displacement shown in 
‘ie. 35 


1k. od 


f. Exercises, especially of the elevator muscles, may be of value, al- 
though little has been reported concerning this approach to the prob- 
lem of chronic temporomandibular dislocation. 

Eleven patients of this type were observed, of which eight sub- 
mitted to treatment as discussed previously. Satisfactory results 
were obtained in all eight instances, although patients having marked 
distoclusion with overbites will possibly have recurrences (Fig. 37). 

Case 6.—The patient was a 34-year-old white man who gave a history of painful snap- 
ping of both temporomandibular joints for four or five years with no known etiology. Ex- 
amination demonstrated bilateral condylar dislocation with terminal snapping. The patient 
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had distoclusion with overbite and an incisal opening of 56 mm. 0.5 ¢.c. sodium psylliate was 
injected into each temporomandibular joint on April 15, April 29, and May 4. Limitation 
of motion followed each of the first two injections, but intermediary snapping at 12 mm. 
opening was still present. After the third injection there were no symptoms. On June 18, 


the patient was asymptomatie and had an incisal opening of 37 mm. (Fig. 37). 


A. 


Fig. 37.—A, Right side; B, left side; chronic recurrent dislocation of the temporoman- 
dibular joint before treatment with sodium psylliate (56 mm. opening). C and D, Same 
patient six weeks following treatment with sodium psylliate; there is no dislocation; opening 
to 37 mm. 


3. Posttraumatic painful joint: 

This is treated essentially in the same manner as the postfracture 
condylar syndrome. If there is periarticular fibrosis of the traumatized 
condyle with painful opening, normal movement should be developed 
by the use of an oral flange, manipulation under general anesthesia or 
both. Periarticular injections of Proctocaine are also useful.®? * If 
the opposite condyle is hypermotile, its excursions should be limited 
by the use of an oral flange, injections of sodium psylliate, or both 
(Fig. 27). 
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CasE 7.—The patient was a 26-year-old white man who had a fracture of the mandibular 
symphysis four years previously and complained of pain in the left temporomandibular joint 
when he opened his mouth more than 2 em, X-rays showed no left temporomandibular ab- 
normalities except for very limited left condylar excursion. The left temporomandibular 
joint was injected with Proctocaine, and stretching exercises were instituted. After two 
weeks the patient could open 28 mm. with no pain. At this time the mouth was opened to a 
distance of 38 mm. under Pentothal Sodium anesthesia, and Proctocaine was injected into 
the left joint. Six months after conclusion of treatment he was still asymptomatic and had 
an incisal opening of 37 mm. 


II. Treatment of the Malocclusive Type of Temporomandibular Ar- 
throsis. 

a. If pain is present, immobilization of the mandible with intermaxillary 
rubber bands for at least two weeks should be used. 

b. If complete closure is painful, bite blocks should be used to prevent 
pain (Fig. 38). 

e. If possible, occlusion should be corrected so that bizarre masticating 
movements are unnecessary. 





Fig. 38. Appliance used to maintain open-mouth position in a patient who had pain with 
closure. 


d. If poor masticating habits have produced marked unilateral man- 
dibular excursion, use a flanged appliance to limit excessive excursion 
in one direction and to encourage excursion in the opposite direction 
(Fig. 32). 

e. Attempt to control and to re-establish dise-condyle unity of motion 
by injecting with sodium psylliate in the lower joint space if pos- 
sible. 

f. Where this course of treatment fails to relieve symptoms or where 
there is frequent recurrence of symptoms, open exploration of the 
joint is indicated. In this procedure the dise is removed. 

Twenty-nine patients having distoelusion with overbite were diagnosed as 
having the malocelusive type of temporomandibular arthrosis. Of this number 
19 were given a course of treatment with satisfactory results in all instances. 
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in 6 of these cases prosthetic appliances, to correct occlusion, were an essential 
part of the treatment. 

Three patients having an open-bite were diagnosed as having the maloe- 
elusive type of temporomandibular arthrosis, One of these has had a satisfactory 
cure of about 18 months’ duration. The remaining two patients are recent and, 
While asymptomati¢ at present, may have recurrences. 

four edentulous or almost edentulous patients were diagnosed as having 
the malocclusive type of temporomandibular arthrosis. Two of these were 
treated and their symptoms resolved after the construction of satisfactory pros- 
theses plus svmptomatie therapy. 

it should be added at this time that the fundamental treatment of the mal- 
veclusive type of temporomandibular arthrosis is the correction of the occlusion. 
When this cannot be done, while complete relief from svmptoms can usually be 
obtained, there is always danger of recurrence (Figs. 19 and 38). 

Cask 8.—The patient was a white man 22 years of age with a closed-bite and short in- 
cisor teeth; he had been admitted to the hospital with a diagnosis of otitis media, left, and 
had recovered from an attack of meningococcic meningitis two years previously. The otitis 
responded to treatment but the patient complained of right temporomandibular pain with 
sudden onset, gnd was unable to close his mouth beeause of the pain. Radiographs showed 
right temporomandibular dislocation on opening. The pain could be relieved only by use of 
a biteblock which kept the mouth open. The pain was not relieved by injections of procaine. 
\ diagnosis of periarteritis of the temporal artery was made, and 2.5 em. of the superficial 
temporal artery was excised, This produced no relief from the pain and histologic study of the 
portion of artery revealed a normal artery, <A diagnosis of Parkinson’s disease was mean- 
while established. However, therapy did not relieve the temporomandibular symptoms. A 
liagnosis of dise derangement was made and under cyclopropane anesthesia the right temporo- 
nandibular joint was explored and the dise removed. Recovery from surgery was uneventful, 
and the patient was able to close his mouth normally with no pain. He was followed for one 
year after conclusion of treatment and there was no recurrence of symptoms, In this instance 
it is likely that the pain was caused by marked stretching of the capsule, so that there was 


dise impingement on closure (Fig. 38). 


Caspr 9.—The patient was a 55-year-old white woman who had been wearing a full upper 
lenture for about fifteen years. All the lower posterior teeth except the left first premolar 
ad been extracted at some time previously. She complained of painful snapping in the right 
temporomandibular joint of many years’ duration which was gradually growing worse. There 

typical terminal snapping on the right with marked tenderness. The left condyle had 
lmost no anterior excursion; whatever motion was present was a hinge type. Radiographic 
indings demonstrated marked diminution of left condylar excursion with terminal dislocation 
of the right condyle. The acute symptoms were controlled by means of mandibular immobiliza- 
tion with a Barton bandage, liquid diet, and short-wave diathermy. Subsequently, satis- 


factory full upper and partial lower dentures were supplied. These relieved her symptoms com- 
pletely (Fig. 19 


III. The Treatment of Arthritic Involvement of the Temporomandibular 
joint. 
The systemic therapy of the type of arthritis present will influence the 
severity and course of the temporomandibular involvement and will 
not be discussed here. However, proper local tlierapy is important. 
1. Rheumatoid arthritis: 

a. The pain and swelling are best treated by heat to the joint and 
the reduction of strain such as that accompanying the chewing 
of hard or tough food. Periods of alternate rest, by splinting, 
and exercise, by soft diet, are best. As the acute symptoms sub- 
side, regular periods of exercise just below the point of pain are 
earried out. Stretching the capsule too much will result in 











CASE 10. 


arthritis for one year’s duration (Figs. 22 and 25). 
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greater pain and eventually more limitation of motion than a 
moderate course of graduated exercise. During rest periods it is 
wise to keep the teeth in the partial open-mouth position by 
means of rubber bite blocks. The opening should not be beyond 
the point of comfort. 

The use of x-ray therapy to the joints will relieve the acute 
symptoms in many instances and is a valuable adjunet to the 
regimen of therapy just discussed. 

In untreated cases the limitation of motion may be quite 
marked after a period of a year. This sometimes results in 
ankylosis, and the limited opening is incapacitating from a di- 
etary standpoint in a generally debilitated patient. Gradual 
stretching of the fibrosed and ealcified periarticular tissues is 
accomplished by means of increasing wedges and jackscrews over 
a period of months, accompanied by diathermy and general 
physiotherapeutic measures. 

Forceful manipulation under anesthesia is contraindicated 
and may result in the return of limitation of motion or make it 
even more marked. 

Should response to these outlined conservative measures |b: 
unsuecessful, recourse to surgical resection of the condyle and 
neck is indicated after the disease is quiescent.” The approach 
to the joint is that described in the treatment of fractures. The 
zygomatie arch is the safest landmark to the obliterated joint 
which is well camouflaged by osseous overgrowth and fibrosis 
Next the condyle and lateral surface of the ramus are exposed, 
extraperiosteally well down the ramus. <A section of bone not 
less than 2 em. wide is then removed with rongeur or Kerrison 
puneh. For best functional result it is wise to remove this bone 
as close as possible to the glenoid fossa. It is unwise to use a 
Gigli saw, the bone dust present predisposing to possible future 
osteogenesis across the area of resection. The mouth is immobhil 
ized for forty-eight hours in a position of Maximum opening by 
an intraoral bite block, following which motion is started. The 
use of fascia transplants or metal prosthesis over the resected 


bone is not desirable (Figs. 22 and 23). 


The patient was a 46-year-old man who was under treatment for rheumatoid 


4 23 There was painful limited motion of the 


left wrist, right hip, fingers of the right hand, and both temporomandibular joints, The 


temporomandibular pain was of only three months’ duration. 
no condylar excursion. 
followed by ¢ 
was discharged as ‘‘improved.’’ 


pain on motion. 


course of gold therapy. 


Planigraphs indicated almost 
The patient was first treated with physiotherapy and fever therapy 
There was considerable improvement and the patient 
At that time, he had an incisal opening of 36 mm. with no 


He was examined one year after discharge and had limited condylar ex 


eursion but was otherwise asymptomatic and had an incisal opening of 40 mm. 


9) 





Osteoarthritis 
28) does not often involve more than a correction of the malocclusion 
present, which may prevent further damage. 
instances where symptoms of snapping, clicking, and pain do not 
respond to this, resection of the intra-articular dise is indieated 
Cure as such is rarely obtained; however, removal of the dise and 
joint débridement (similar to that advocated by Magnuson” in 
osteoarthritis of the knee joint) will produce marked improvement 
3. Infectious and pyogen 
phase is that of the generalized infection. 


(Fig, 39): The treatment for osteoarthritis (ie. 


llowever, in those 


arthritis: The treatment in the acute 
To this end antibiotics 
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and sulfonamides are invaluable, and active motion to the limit of 
pain is advisable during the acute phase. 

When suppuration is evident in the joint, incision and drainage 
and irrigation with penicillin or other antibiotics under sterile pre- 
cautions may be indicated. The joint is exposed by a one-half inch 
skin incision, parallel to the inferior border of the zygomatic arch 
and just below it, through which, by blunt dissection with a hemo- 
stat or trocar, the joint capsule is opened. A small urethral catheter 
is inserted and continuous or intermittent irrigations with penicillin 
solution are carried out by means of the standard gravity method. 

Treatment in the chronic phase resolves itself into active 
stretching of the fibrosis which is present or in resection of the 
ankylosed joint if motion cannot be obtained or actual ankylosis 
has occurred. Recurrence of the ankylosis calls for reoperation 
at the previous site of osteotomy and resection at the angle accord- 
ing to the technique of Risdon.** In addition, extensive fibrosis 
may entail muscle sectioning and plastic repair of the soft tissue 
defects. Surgical and manipulative measures must be delayed until 
all evidence of infection has been absent for several months or the 


Fig. 39.—Transcranial lateral oblique view of osteoarthriitc temporomandibular joint 
shown in Fig. 28. A, Mouth closed. Observe obliteration of joint space. B, Mouth open. 
Observe condylar excursion at this opening, 40 mm. Also note lipping of condyle. 


functional result will be jeopardized and an acute flare-up of the 
infection may oceur. Chronic draining sinuses must be cleared up 
and healed by previous conservative measures or sequestrotomy. 
Coincidental with the above treatment it is important to maintain 
normal function of the other condyle, if it is normal, as described 
under the posteondylar fracture syndrome (Figs. 24 and 25). 


CASE 11.—The patient was a 55-year-old white man who five years prior to admission 
had been stung in the left infratemporal area by several bees. There was subsequent cellulitis, 
followed by osteomyelitis of the temporal bone. There had been intermittent suppuration for 
three years. At the time of admission he had almost no mandibular motion and marked 
scarring of the soft tissues of the left side of the face. Several unsuccessful attempts under 
general anesthesia had been made to open the mandible forcibly by applying mouth props 
to the edentulous areas. Radiographs showed thickening of left coronoid process and complete 
obliteration of the left temporomandibular joint with apparent bony ankylosis. Under nasal 
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endotracheal cyclopropane anesthesia the left temporomandibular joint was exposed and the 


condyle resected down to the level of the sigmoid notch. The coronoid process was stripped 
of temporal muscle attachment and scar tissue. A maximum opening of 15 mm. was obtained. 
One month later, through an incision at the inferior border of the mandible all soft tissue 
attachments were stripped from the left mandibular ramus. The patient could subsequently 
open 22 mm., and no further improvement was obtained. It is likely that better function 
could have been obtained in this case if a Risdon type of operation had been used and the 
mandible sectioned below the sigmoid notch (Fig. 24). 

CASE 12.—The patient was a 34-year-old white man with a long and complicated history 
including gonorrhea at 12 years, 6 months, and scarlet fever at 15 years. The scarlet fever 
had been diagnosed as malaria, and quinine injections were given which were followed by 
abscess formation at the site of injection and at the right shoulder, right elbow, and right 
thumb. Otitis media developed as a residual of the scarlet fever. Inability to open the 
mouth gradually occurred during this period. It is difficult to determine whether this was 
actually otitis media, a suppurative arthritis at the joint itself, or a suppurative arthritis 
resulting from metastatie infection. At the time of admission the patient had right condylar 
excursion but no left condylar excursion and could open about 12 mm. with deviation to the 


eg <— 






Fig. 40.—Impacted left upper molar which caused left temporomandibular joint pain. Complete 
relief of pain following extraction. 


left. X-rays showed an essentially normal right temporomandibular joint. The left joint, 
however, was destroyed. Under Pentothal Sodium anesthesia, manipulation of the left temp- 
oromandibular joint was performed and the incisal opening increased to 24 mm. The patient 
was placed on exercise and short-wave diathermy and was able to maintain an opening of 
22 mm. Excision of the condyle was recommended, but the patient was satisfied with the im- 
provement of mandibular function and would not consent to surgical interference (Fig. 25). 


IV. Congenital Anomalies. 

The treatment is based on the anomaly present, the result of such things 
as malocelusion determining the procedure to be carried out. Ankylosis result- 
ing from birth injury is treated as outlined under ankylosis. It is advisable to 
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establish normal or corrected function at an early date to preserve mandibular 
and muscular function. 


V. Treatment of Extra-articular Diseases Manifesting Themselves as 
Temporomandibular Arthralgia.— 

a. Impacted teeth with referred pain are extracted (Fig. 40). 

CASE 13.—The patient was a 25-year-old white woman who had had a painful left 
temporomandibular joint for about three weeks. She could open the mouth about 15 mm. 
with no pain and could not open more than 20 mm. because of pain. The joints were normal 
except for limited condylar excursion and were not tender. X-rays showed no temporoman- 
dibular abnormalities except limited condylar excursion, and revealed four impacted wisdom 
teeth, with the upper teeth in an unusually ‘‘high’’ position, Following the removal of the 
left impacted teeth the patient was able to open 35 mm. with no pain, She was observed for 
three months, during which time there was no recurrence of temporomandibular symptoms 
(Fig. 40). 


b. Other diseased conditions confused with temporomandibular joint 
disease are treated according to the etiology of the condition, and 
their treatment is beyond the seope of this report. 


Summary 


1. The temporomandibular joint has been studied from the anatomieal. 
physiological, and clinical aspects, and the results of this study reported. 

2. In the study, 700 normal individuals were examined to determine the 
incidence of temporomandibular disease. One hundred twenty-three patients 
presenting temporomandibular symptoms were studied, treated, and reported 
upon. An additional group of some 30 condylar fractures were studied but 
were not included statistically in this series. 

3. Laboratory and anatomical investigations were carried out on 179 
cadaver specimens and so far as practical on patients, and the results of these 
studies were correlated with the clinical findings. 

4. Certain phases of this study were based on previously accepted know- 
ledge which in some instances it was found necessary to discard or modify. 
These findings have been fully discussed in the body of the report, and any 
original theories and ideas of the investigators in this study have been expressed. 

5. A classification of the various types of temporomandibular disease has 
heen presented. 

Conclusions 


1. The incidence of temporomandibular disease was 20 per cent in the adult 
evroup of 700 individuals studied. Of this group 23 per cent had symptoms 
which were sufficiently severe to cause them to seek treatment at one time or 
another. 

2. Abnormalities in occlusion were the principal factors in the develop- 
ment of temporomandibular disease. These patients responded best to correction 
of the occlusal deformity. Early occlusal correction would probably be a sig- 
nificant preventive measure. The edentulous state is not an important factor 
in the production of temporomandibular disease. In the normal occlusion the 
entire stress of mastication is borne by the teeth and not by the temporoman- 
dibular joint. 

3. The bizarre mandibular movement carried out by the malocelusive in- 
dividual predisposes to temporomandibular disease, and is also a predisposing 
factor in the development of subluxation, dislocation, and even condylar frac- 
ture. 
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rom the anatomie and physiologic standpoints several conclusions have 
been drawn: 


a. 





The pathology of internal derangement of this joint involves a dis- 
ruption of the normal relationship between the intra-articular dise 
and the mandibular condyle. 

The close association of dise and condyle in the normal joint affords 
a smooth articular surface which is imperative for normal joint fune- 
tion. This causes the greatest amount of motion of this joint to occur 
between the articular dise and the articular eminence. Any dis- 
sociation of this pattern must, of necessity, cause symptoms. 

The temporomandibular joint is unique in that no analogous articular 
arrangement with an appreciable range of motion occurs in the body. 
This is based on the fact that there are two identical joint surfaces 
at either end of a free swinging unit, the mandible. These joint sur- 
faces are, of necessity, interdependent, and must be considered as 
one-half of the unit. It is thus evident that changes or abnormal fune- 
tion in one joint will eause changes and influence function in the 
other joint. 

Except for the conclusion stated, the temporomandibular joint can 
be compared functionally with other joints, i.e., knee and shoulder. 
The middle meningeal artery is frequently in close approximation to 
the anterior joint capsule and, as such, may constitute a surgical 
hazard. 

While the shape and contour of the temporomandibular joint may 
vary slightly in the same individual and in different individuals, it 
may be assumed that normal joints follow the same structural pattern. 
The structure of the condyle varies with the development and stress 
placed on the mandible, and it is in the condyle that almost all de- 
generative joint changes associated with the osteoarthritis oceur. 
These changes are rarely seen in the articular eminence or glenoid 
fossa. 

The principal muscle activator of the opening movement of the man- 
dible is the external pterygoid, which by its insertion, by two heads, 
into the intra-articular dise and capsule and the condyle, helps main- 
tain the normal dise-condyle relationship. Disruption of this relation- 
ship produces dise derangement. 

In the normal temporomandibular joint the condyle does not move 
posteriorly from the anatomical rest position. Lateral movement of 
the condyle does not normally oceur. 

Perforations of the articular dise or the tympanic plate were not ob- 
served in this series of cadaver specimens. 

The suprahyoid musculature plays a synergistic role in the depression 
of the mandible, and in the normal individual may produce an incisal 
opening of about 8 mm. This group of muscles can in certain patho- 
logie states be trained to accomplish a greater part of the opening 
movement. 

A definite syndrome, which we have called the postfracture condylar 
syndrome, occurs in individuals who have suffered a fracture of one 
condyle, and it is characterized by symptoms of pain, clicking, snap- 
ping, and abnormal mobility of the joint contralateral to the side of 
fracture. 

This syndrome is best prevented by careful management of the acute 
condylar fracture. It is generally accepted that conservative treat- 
ment is most satisfactory from a functional standpoint. However, 








QUARTERLY REVIEW OF LITERATURE 


as pointed out in this report, if proper reduction of the condylar frag- 
ment cannot be obtained by conservative methods, surgical inter- 
ference may be indicated before scarring oceurs with accompanying 
limitation of motion of the fractured condyle. Even if pseudoar- 
throsis occurs following open reduction, the anatomical position of the 
fractured condyle will probably insure better condylar function. Dis- 
placed bicondylar fractures do not require open reduction. 


The terms ‘‘subluxation’’ and ‘‘dislocation’’ as used in the literature 
have been confusing. In an attempt to clarify this we have defined 
these terms in this report. The term ‘‘intra-artiecular disc’’ has been 
used in this report instead of ‘‘inter-articular dise’’ as it is the opin- 
ion of the writers that the dise is an integral part of the joint and does 
not divide it into two separate joints. It is appreciated that the dise 
does lie between the two articular surfaces, i.e., the condyle and the 
articular eminence. 

There appears to be a functional similarity between the chronically 
dislocating temporomandibular joint and the shoulder joint. The 
capsule laxity and condyle contour as represented by its angle of in- 
clination appear to influence the chronic recurrent character of the 
dislocation. Immobilization following acute dislocation for a period 
of one month will minimize the tendency to recurrence. In inveterate 
cases, the injection of sodium psylliate followed by immobilization 
for ten days to two weeks afterwards effects a cure. Recurrences can 
be similarly treated. 

7. Osteoarthritis of the temporomandibular joint is a relatively rare oe- 
currence and appears to be based on an etiology similar to that established in 
other joints, except that the posttraumatic type of osteoarthritis does not occur 
as frequently as in other joints. 

8. Rheumatoid arthritis is less common in the temporomandibular joint 
than in many of the other joints of the body, but when it does oceur may result 
in marked limitation of motion which seldom develops into true osseous ankylo- 
sis. There appears to be a definite relationship between the Marie-Striimpell 
type and temporomandibular involvement. 

9. a. The term ankylosis has been loosely used in the literature and should 
be used only to imply osseous obliteration of the joint with a resultant 
complete lack of motion. Ankylosis as such is very uncommon. 
Limitation of motion in the joint occurs as a complication of many 
traumatic and arthritic processes involving the joint, and will often 
respond to conservative management. So-called cases of ‘‘fibrous 
ankylosis’’ are among these which may fall in this category. In some 
instances the marked limitation of motion resulting from these p7e- 
esses necessitates surgical interference similar to that required in 
true, or osseous, ankylosis. 

10. Planigraphy and arthrography, using intra-articular injection of 
radiopaque media, have not been satisfactory procedures in our hands for the 
routine roentgenographie studies of the temporomandibular joint. Routine 
radiographic studies are, however, of tremendous diagnostic value. 

11. Results of treatment of the diseases of the temporomandibular joint, 
in this group of patients, were very gratifying in that the preponderance of pa- 
tients ultimately became asymptomatic. It is interesting to note that in this 
group of patients a relatively small number, approximately 6 per cent, required 
surgical interferences. This represents a much smaller incidence of surgical 
treatment than that generally accepted for the management of this disease. 
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12. The conservative measures used in the treatment of this group of pa- 
tients are relatively simple. These include correction of malocclusion, mechani- 
eal contrivances to limit mandibular motion, intra-articular injections of scleros- 
ing solutions, as sodium psylliate, and manipulative procedures under general 
anesthesia. 

13. It is theorized that a course of exercises based on proved physiologic 
principles would be of beneficial therapeutic value. 


Recommendations for Further Siudy 


1. Investigation of a much larger group of normal individuals for the in- 
cidence of temporomandibular disease, including a statistical relationship of 
the disease entity to the various types of malocclusion, edentia with and without 
dentures, partial edentia with and without dentures, and the degree of lateral 
and protrusive movements of the mandible is recommended. 

2. Audiometric examination of a large group of individuals, before and 
after the fabrication of dental prostheses to evaluate any correlation between 
loss of molar support and hearing loss, is indicated. 

3. It is suggested that a study be made of the trabecular pattern of the 
cancellous bone of the glenoid fossa and mandibular condyle applying the prin- 
ciples of Wolff's law. Such a study might lead to valuable information relative 
to the influence of malocclusion on the abnormal development of the glenoid 
fossa, mandibular condyle, and articular eminence. 

4. A complete study of the physiology of mandibular movement to establish 
definitely the role of muscular activity in mandibular motion should be made. 
Such a study might be of consequence in the development of a program of ex- 
ereises to be used in the treatment of temporomandibular disease. 


We wish to express our sincere appreciation to John Franklin Huber, M.D., Professor 
and Head of the Department of Anatomy, Temple University School of Medicine, Phila- 
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also indebted to F. M. Liebmann, M.D., for his translation of Braus’s Anatomie des Menschen 
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pital, Philadelphia, Pennsylvania, H (S) United States Naval Reserve, for his advice on the 
photography and illustrations. 
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his assistance in the preparation of the radiologic section of this report, and to E. E. Beile, 
DT2, for his cooperation and assistance in the preparation of the photographs and illustra- 
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Reviews of New Books 


The following books have been received for review in ORAL SuRGERY, ORAL 
MepIcINE, AND ORAL Patruo.ocy. Their receipt is acknowledged and reviews 
will be published when space permits and when, in the opinion of the book 
review editors, special comment is indicated. 


Surgery of the Mouth and Jaws. By J. Roy Bourcoynre, B.S., D.D.S. 
First edition. 646 pages, 564 illustrations. Brooklyn, Dental Items of Interest 
Publishing Company, Inc., 1949. 


Medical Etymology. By 0. H. Perry Prerrer, M.D. 263 pages. Phila- 
delphia, W. B. Saunders Company, 1249. Price, $5.50. 


Dr. Pepper, Professor of Medicine, University of Pennsylvania, has com- 
piled a most useful reference on the history and derivation of medical terms for 
students of medicine, dentistry, and nursing. For those who write and desire 
a check on the formation and meaning of the scientific terms of medical termi- 
nology, this book will be helpful. For the reader who has an interest in words, 
this handbook will lessen the confusion and difficulties of the medical vocabulary. 


Plastic Surgery of the Nose. By Aubert P. Sevrzer, M.D. 305 pages, 221 
illustrations. Philadelphia, J. B. Lippineott Company, 1949. Price, $12.00. 


How to Become a Doctor. By (irorce R. Moon, A.B., M.A. 131 pages, 
Philadelphia, The Blakiston Company, 1949. Price, $2.00. 


This is a guide for those planning for a career in medicine, dentistry, veteri- 
nary medicine, pharmacy, optometry, chiropody, occupational therapy, hospital 
administration, medical illustration, and science. 


Dental Anatomy. By Rosrrr X. Zetsz, D.D.S., F.A.C.D., F.1.C.D., and 
JAMES Nucko.is, D.D.S., F.A.C.D. 486 pages with 427 illustrations. St. Louis, 
The C. V. Mosby Company, 1949. Price, $14.00. 


Both authors are on the dental faculty of the University of California. They 
have prepared an atlas-type book on anatomy of the teeth. Part J concerns the 
form and function of the permanent teeth. The morphology, form, and structure 
of each permanent tooth is described and illustrated in detail. The diagram- 
matie outlines, which are well labeled, and the tooth form drawings represent 
a composite, ideal tooth in each instance; and to supplement the illustrations, 
there is a minutely descriptive text including occlusion relationships. Part I 
describes the form and function of the deciduous dentition. In addition to a 
carefully compiled index, there is also a glossary of some of the special terms 
used in the text and a table of measurement of the permanent and deciduous 
teeth of man. 

The book is very well outlined and the bold-faced print is generously used, 
which makes for easy reading. 

There is much wasted space in the atlas, which makes it larger than it need 
be. The title Dental Anatomy, is somewhat misleading in that the book deals 
exclusively with tooth form. 
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Stedman’s Medical Dictionary. Edited by Norman Burke Taytor, M.D., 
in collaboration with ALLEN ELLswortH Tayor, M.A., D.S.O. Ed. 17. Balti- 
more, Williams & Wilkins Company, 1949. Price, $8.50 (with thumb index). 


An authoritative medical dictionary is indispensable for anyone connected 
with the field of health. This seventeenth edition has been thoroughly revised. 
It is more than a source of correct spelling and pronunciation; it also contains 
short biographical sketches of the principal figures in the history of medicine, 
tables of weights and measures, descriptions of laboratory techniques, and the 
answers to many other questions. 


The Proceedings of the Eleventh Australian Dental Congress. Edited by 
Kevin F. Henpverson, Dip.D.S., and Joun L, Prrrcnarp, Dip.D.S. Perth, West- 
ern Australia, Service Printing Co. Pty. Ltd., 1948. 


The eleventh Australian Dental Congress held in Perth in May, 1948, was 
the first convention of its kind held for nine years, and the first ever held in 
Western Australia. This book is a compendium of the recordings of dental 
science of the Congress. 


D. J. H. 


Oral Pathology (in Greek). By Tuemis J. Mavrocorpato, M.D., D.D.S. 
First edition. 692 pages and 259 illustrations. 


The author of this book, previously affiliated with the Oral Surgery De- 
partment of Columbia University Dental School, is the head of the stomatological 
clinie of the Evagelismos Hospital and the maxillofacial surgery eclinie of the 


Military Hospitals, Athens, Greece. 

3ased on his long clinical experience and an extensive bibliography (Amer- 
ican, British, French, and German), the author divides the oral diseases into 
fourteen main groups under which he describes all the affections which directly 
or indirectly attack the oral cavity. He mentions all the recent developments 
in diagnosis and treatment. The majority of the chapters are accompanied by 
illustrations, of which over one hundred are original. Two color plates con- 
cerning diseases of the tongue and mouth from Thoma’s Oral Pathology are 
also inserted. 

One hundred forty-five pages of the book are on tumors of the mouth, and 
special emphasis is placed on this subject. The effects of fluorine, vitamins, 
hormones, chemotherapy, and antibioties are especially stressed. 

The book is prefaced by S. Livieratos, Senior professor of Pathology of the 
University of Athens, who speaks with enthusiasm about the book and considers 
it as a most valuable contribution to the Greek medical bibliography and a 
wonderful reference work on oral diseases for every practicing physician. 


K. H. T. 
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Ligation of the Mandibular (Inferior Dental) Artery. H. P. Pickerill. New Zealand D. J. 
45: 241, October, 1949. 


In deep operations on the face and the jaws preliminary ligation of the external carotid 
artery is not always entirely satisfactory in attaining its objective. It does not always give 
one a bloodless field and does not prevent venous and postoperative bleeding from innumera 
ble oozing points; nor does it prevent the formation of a deep hematoma in a closed wound. 
Admittedly it controls from 50 to 75 per cent of the bleeding, but even a remaining 25 per 
cent is apt to be not only a great nuisance but also a source of danger if it continues post- 
operatively into the mouth. Particularly is this so in the removal of sections of the mandible 
involving the ascending ramus. 


Case Report 


**T was faced with this problem recently in a young female patient. X-ray examinations 
of her lower jaw showed a ragged, eroded cavity in the center of the bone extending well up 
up into the ascending ramus above the point of entry of the mandibular artery. The bone 
was distended but there was no surface lesion. It looked malignant, and was getting larger 
fairly rapidly. (A subsequent pathological report stated that it was a malignant adamanti- 
noma, which is what the clinical evidence and x-ray examination had led us to believe.) 

‘*To have obtained good access through the usual curved external incision would have 
involved an almost certain facial paralysis and a blind groping for the mandibular artery 
and vein, with a considerable probability of being unable to secure them, It was determined, 
therefore, to do the major part of the operation from within the mouth, and if possible to 
ligate the mandibular artery before it entered the lower jaw. I had reason to believe from 
war experience that this would not only be quite feasible but not too difficult. Search, how 
ever, failed to find any record of this ligation having been performed previously. Presumably 
its short course of an inch (2.5 em.) or less from the internal maxillary artery to the foramen 


in the lower jaw has been regarded as inaccessible. 


‘‘Operative Technique.—Operation was performed on Feb, 25, 1948, under full mor 
phine and hyoscine premedication (Corlette system) and local anesthesia (procaine and 
adrenaline) as follows: 

1. Vertical incisions were made in the centre lines of the upper and lower 

lips to increase the retractability of the angle of the mouth and cheek, This pro- 

cedure improves visibility and access very considerably and, anatomically and cos- 

metically, is preferable to a horizontal incision at the angle of the mouth. 
2. Insertion of a Davis gag and opening it to the maximum extent produced 

a dislocation of the jaw, which served to fix it in place and also to bring the in- 

ferior dental foramen into the most forward possible position. Most of the opera- 

tion was then carried out without a gag, but with medial and lateral retraction 

of the tongue and cheek. No packing was placed in the pharynx; continuous suc 

tion was used, and the blood remained a bright colour throughout. 

3. A vertical incision was made through the mucoperiosteum of the jaw; 

it extended from near the tip of the coronoid process along the crest of the al- 

veolar ridge to the region of the first bicuspid tooth. 

4. A short external incision was made along the lower border of the jaw just 
posterior to the mental foramen. 

5. The periosteum of the jaw was stripped from the bone, except the upper 
part of the ascending ramus and the region of the ascending ramus and the region 


of the inferior dental foramen. 
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6. With good retraction inwards of the internal pterygoid muscle, local 
illumination and blunt dissection, the artery, vein and the nerve entering the bone 
were soon located, identified and isolated. 

7. A clamp was placed on the whole bundle, silk ligatures were passed above 
and below and tied, and division was made on removal of the clamp; there was no 
sign of haemorrhage, and the jaw became visible on its inner aspect right down 
to the angle. 

8. The ascending ramus was then divided partly with a Gigli saw and partly 
with bone shears, about *%4 in. (1.9 em.) below the condyle. 

9. The anterior end of the bone was next divided by a saw-cut posterior to 
the mental foramen and the section of the jaw removed. The dislocation was then 
reduced without difficulty. This left a fairly dry cavity lined with periosteum. 


‘*The patient’s recovery was quite placid and painless. She remembered nothing of 
the operation, during which she slept motionless. Penicillin was given prophylactically for a 
few days. 

‘In selected cases of surgery involving the ascending ramus of the jaw this procedure 
may prove useful, Ligation of the nerve as well as the vessels should be sound practice in 
view of recent experiments by M. P. Chenilleau (Int. Abst. Surg. 86: 351, 1948) which showed 
that ligation of nerve ends in animals prevented the formation of painful neuromas and 
also of trophic ulcers, particularly if linen thread was used instead of catgut. 

‘IT am indebted to my wife for skillful assistance. She was in fact the first to see 
the vessels at the foramen and to call my attention to the fact. They were even a little 
further forward and a little higher up than T had anticipated. I had just by-passed them 
on the lower side. 

‘It is proposed to submit a fuller account of this case, illustrated by radiographs 


of the subsequent bone graft, for publication at a later date. 


A. J. A. 


SUPPORTIVE TREATMENT 


Blood Transfusion and Reaction in Surgical Patients. Thomas H. Seldon and John E. 
Osborn. Arch. Surg. 59: 783, September, 1949. 


‘Perhaps there is no more important consideration when a transfusion of blood is 


requested than to remember the possibility of a complication during or after transfusion. 
For instance, the benefit to be gained from the transfused blood might not be important 


enough to the patient’s progress to justify taking the chance of a possible untoward reaction. 

‘Possibly realistic views such as this one have been insufficiently appreciated, for it 
is known that even today a number of untoward reactions and occasional fatalities occur in 
«a certain percentage of all instances in which blood is transfused. 

‘*A pyrogenic reaction usually exhibits itself by a sudden chill and an increase in 
temperature of 1 to 4 degrees (F.); the increase in temperature appears either during or 
immediately after transfusion, The temperature usually will return to the level present 
before transfusion within four to eight hours unless something else supervenes. 

‘*A circulatory reaction generally is encountered in patients suffering from some 
chronic cardiac disease, As a rule, the reaction is due to an overloading of the circulatory 
system, thus disturbing the cardiac or pulmonary mechanism, It is brought about by the 
administration of too great a volume of blood or the intravenous use of too large a quantity 
f fluids, too rapid an administration of blood or too rapid an intravenous infusion of fluids. 

‘*Hemolytie reaction may be the result of the administration of incompatible blood, 
the administration of group O blood of too high a titer to a recipient whose blood is in group 
\B, A or B, the administration of blood already hemolyzed or the presence of intragroup 


and Rh incompatibilities, ’’ 
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Authors’ Conclusions 
‘*The transfusion of blood is an important therapeutic method. In spite of the pos- 
sibility of reactions and occasional fatalities, the proved value of the transfusion of blood 
far outweighs these disadvantages in most cases. Forty years ago Crile! made a very ap- 
propriate remark: ‘Judiciously employed, transfusion will surely prove a valuable, often 
life-saving resource; injudiciously used it will surely become discredited.’ ’’ 


Reference 
1, Crile, G. W.: Hemorrhage and Transfusion: An Experimental and Clinical Research, 


New York, D. Appleton & Company, 1909, 
T. J. C. 


DIAGNOSIS 


The Early Diagnosis of Tumors of the Bone. Bradley L. Coley. Pennsylvania M. J. 52: 
457-460, February, 1949. 


Differentiations of special importance: 

1. Myositis ossificans and osteogenic sarcoma: 

a. In myositis ossificans the swelling follows almost immediately upon a rather severe 
trauma; it reaches a peak promptly and tends to diminish in size slowly thereafter. 

b. Pain in myositis ossificans lessens rapidly with the passage of time, whereas in osteo- 
genic sarcoma it increases steadily by insensible gradations. 

ec. Stereoscopic views of myositis ossificans reveal the cortex to be unbroken and all the 
new bone formation to be in the overlying soft parts, which feature is absent in osteogenic 
sarcoma. 

2. Bone cyst, giant-cell tumor, central chondroma: 

The distinction can usually be made by roentgenograms, but roentgen therapy is never 
instituted until histological confirmation has been obtained, since operative procedures done 
after irradiation are often followed by failure of the bone to regenerate and by imperfections 
of wound healing. The initial procedure, then, is complete eradication of all such lytic 
central-bone lesions, followed by filling of the cavity with bone fragments, assuring adequate 
biopsy and perhaps control of the disease whether it be bone cyst, giant-cell tumor, or central 
chondroma. Further and more radical therapy may be instituted if the condition is found to 
be sarcomatous. It is emphasized that biopsies of cartilaginous tumors are safely done only 
by complete surgical removal. 

3. Ewing’s sarcoma and reticulum-cell sarcoma: 

a. Ewing’s sarcoma is unusual in patients over 25, whereas reticulum-cell sarcoma is 
most often seen past that age. 

b. On roentgenographic examination, Ewing’s sarcoma tends to split the cortical layer 
of the bone, provoke periosteal reactive bone, and produce bulky swellings, Reticulum-cell 
sarcoma, also osteolytic, destroys bone more irregularly (‘‘cracked-ice’’ appearance). 

ce. The histologic picture requires an experienced pathologist to discern the distinguishing 
features. 


4, Eosinophilic granuloma and malignant tumors of bone: 


Eosinophilic granuloma produces an irregular area of radiolucency, is purely osteolytic, 


and even reactive bone at the margins is entirely lacking. It is generally monostotic save in 
the Hand-Schuller-Christian syndrome. 

The histologic picture is usually clear-cut and characteristic ; aspiration biopsy has been 
successful in many instances. 

5. Metastatic cancer and plasma myeloma: 

In myeloma there is a complete absence of marginal reactive bone production, whereas 
some degree of reactive osteoblastic activity is commonly demonstrable about similar areas 
of metastatic cancer. Sternal marrow puncture, serum protein levels, and Bence-Jones bodies 


in the urine may corroborate. 
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6. Paget’s disease and bone sarcoma: 

The importance of persistent pain in one area of bone affected by Paget’s disease as 
indicating malignant alteration is emphasized. 

7. Hyperparathyroidism and metastatic bone cancer: 

Elevation of the serum calcium is constantly found in hyperparathyroidism. 

8. Osteitis and Ewing’s sarcoma: 

The importance of withholding roentgen therapy to a patient in whom the diagnosis of 
Ewing’s sarcoma has not already been established by histologic examination is stressed, as 
the marked temporary radiosensitivity of this tumor may produce a biopsy specimen suggestive 
of an inflammatory process. 


x. G 
ORAL BACTERIOLOGY 


Die Aetiologie der Aktinomykose des Menschen. (The Etiology of Actinomycosis of Man.) 
F. Lentze. Deutsche zahniirztl. Ztschr. 3: 913, 1948. 


It is emphasized that the theory held in Europe of the etiology of actinomycosis is no 
longer tenable. The disease is not contracted through infected grass containing the fungus. 
With few exceptions the causative organism is the anaerobic actinomyces of Wolff-Israel, 
an epiphytic fungus found in the mouth, which develops in the connective tissues faculta- 
tive pathogenic characteristics. This anaerobic ray-fungus is merely a member of the 
numerous mouth organisms. If the latter become involved in infection, the author states 
that the odor of the pus becomes especially fetid. With the entrance of this anaerobic 
flora into the tissue, an unspecific purulent inflammation or a continuing actinomyces de- 
velops. 


H. R. M. 


ORAL PATHOLOGY 


Incisivi soprannumerari decidui della mandibola ripetutisi nella dentatura permanente. 
(Deciduous and Permanent Supernumerary Incisors of the Mandible.) Antonio Nico. 


Clinica Odontoiatrica 4: 138, May, 1949. 


The number of teeth in the dental arch is not a criterion in formulating a diagnosis of 


supernumerary teeth. Supernumerary teeth might be submerged, impacted, and displaced 


without increasing the number of teeth in the dental arch, According to Dependorf, the 
incisive bone is the site at which they are most frequently found, followed in point of their 
frequency by the lower incisive region, the upper and lower molars, and finally the upper and 
lower premolars. 

Tomes classified the supernumerary teeth according to their morphologic character: 
(1) supplementary teeth, those which do not present any different structure from that of the 
regular teeth; (2) supernumerary teeth, which are of irregular form. 

There are the following subdivisions accepted as the basis of a classification: 

1. Peg teeth, characterized by a simple crown and one root; they are smaller than the 
teeth adjacent to them. 

2. Multiple-cone teeth with cusps and tubercles which are separated by grooves and pits. 
They have one root, and also they are smaller than the adjacent teeth. 

3. Funnel-like teeth with a reversed margin of their crown. 

+, Duplicate teeth which show a striking similarity to their neighboring teeth; so much 
so that to distinguish a regular tooth from a supernumerary tooth may be difficult. 

It is obvious that many intermediary forms may be presented in some cases. There 
is definitely a rule determining the sites of supernumerary teeth. This depends upon their 
morphologic character. For instance, the peg-shaped teeth are found chiefly in the permanent 
dentition in the superior dental arch in the incisive region, either between the two central 
incisors, or adjacent to the lateral incisors. Multiple-cone teeth and the funnel-like teeth 
are to be seen almost exclusively in the incisive bones behind the regular incisors, The dupli- 
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vate teeth are to be found adjacent to almost any eategory of teeth in the upper and lower 
dental arch, either in the deciduous, or in the permanent dentition, The peg-shaped teeth 
which are placed between the central incisors would never be found in the median line, but 
would appear on one or the other side of the sutura palatina. Bolk called the peg-shaped 
teeth which are situated in the vestibular aspect of a molar tooth ‘‘para-molar teeth,’’ and 
those situated behind the third molar, ‘‘disto-molar teeth. ’’ 

The histology and the morphology of the supernumerary tooth show no different picture 
from that of a regular tooth, The enamel layer is thinner and the dentine is marked by 
relatively large interglobular spaces. Magitot saw the only difference from a regular tooth 
in their rate and activity of their calcification. There are many possible sites of eruption 
of these teeth, either in the lingual or in the bueceal aspect of the dental arch. They may 
align themselves in the dental arch causing malocclusion and even asymmetry of the face 
if their appearance is unilateral. They may erupt simultaneously with the regular teeth, or 
they may anticipate their eruption, causing impaction or dislocation of the regular teeth. 
They may stay for a long period impacted in the jawbones and they may erupt in an ad- 
vanced age. Dependorf’s view with regard to their classification as deciduous and permanent 
teeth is based not on time of their eruption, but rather on their morphology. Thus, super- 
numerary teeth of atypical form would be classified with the group of the deciduous teeth; 
those with regular morphology would be among the permanent teeth. 

The etiology of supernumerary teeth has been discussed by many investigators, but 
not all of the theories advanced by them are acceptable. The atavistic theory avails itself of 
the doctrine of the evolution of the species, accerding to which the presence of supernumerary 
teeth would signify the return of atavistie elements which in the course of the phylogenesis 
were lost. According to another view a subdivision of the tooth germ would be the cause of 
the occurrence of supernumerary teeth. Kollmann’s theory weighs the possibility of form- 
ing extra fiexions in the epithelial cords (connecting the dental follicles with the dental 
laminae). These epithelial folds may give origin to epithelial proliferations with subsequent 
formations of dental buds, This course may be a casual event, or may depend on hormonal, 
traumatic, or toxic causes. Bolk’s view concerning the supernumerary teeth points to the 
assumption that the supernumerary incisors are the expressions of a reappearance of atavistic 
elements, or that they originate from a divided dental germ. According to Bolk every tooth 
of a primate is the result of a primitive union of two odontomeres. 

The clinical case presented by the author in which both dentitions showed regularly 
shaped supernumerary teeth leads to the conclusion that it may represent a group of supple- 
mentary supernumerary atavistic teeth. Adloff in his dealings with supernumerary teeth 
emphasized two instances as valid arguments against the atavistic theory: (1) the rare oe- 


currence of supernumerary teeth in the deciduous dentition; (2) the statisties indicating the 


more frequent appearance of maxillary supernumerary teeth in ratio to the appearance of 
mandibular supernumerary teeth. The author in conclusion stated: 

Supernumerary teeth may appear in both dentitions in one and the same in- 
dividual. Even if the atavistic theory should not be applicable in the many varia- 
tions of morphology of the supernumerary teeth, nevertheless in some determined 
cases it is the only one with an acceptable explanation. Among the known theories 
concerning the casual genesis of supernumerary teeth, there is no one which would 
withstand a rigorous scrutiny and could be adapted to all cases without com- 
promise. Therefore, the eclectic view of the investigators would be the best way 


to interpret and to classify this dental anomaly. 
A; GM. 


A Strange Case of Palatitis. Herbert Rattner. Arch. Dermat. & Syph. 60: 624, October, 

1949. 

**A new clinical experience is always stimulating and as such should be shared with 
one’s colleagues. It is in that spirit that I record the following case. 

‘*For quite some time I had been observing a comely young woman for soreness of the 
roof of the mouth. Although never severe, it was at all times bothersome, particularly so 
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during the menstrual periods when invariably the symptoms were aggravated. Examination 
showed that her complaint was due to an inflammatory patch on the hard palate—a rather 
well cireumseribed patch about 3 cm, in diameter, slightly edematous, and studded with pune- 
tate hemorrhages. It was only slightly tender to touch, 

‘*T had never before observed a lesion quite like it, nor could I fit it into any definite 
dermatologic category—except to suspect that it was due to irritation of some sort. The 
history, however—and a rather exhaustive history, I thought—failed to reveal any clues. 
Then, too, the clinical exacerbations coincided each time with the onset of menses. Through- 
out this period she was also in frequent consultation with her internist for a train of symp- 
toms which he considered were due to psychosomatic rather than to organie disease, for com- 
plete and repeated laboratory studies, roentgenologic and clinical examinations had failed 
to reveal anything abnormal other than the inflammatory patch on the palate. 

‘*Treatment with a soothing preparation for use as a mouthwash, a diet of bland and 
soft foods and sedation afforded only slight relief. Hormonal therapy, instituted on an 
empiric basis, was also without benefit. A clinical test ruled out the possibility of a fixed 
drug eruption, and, finally because the case had taxed whatever ingenuity I could muster, 
it was suggested that a biopsy be performed with the hope that a histologic study would be 
1f some help. The young woman overheard the suggestion to her physician and heard me 
repeat that I still held the opinion that the lesion was a simple inflammatory reaction such as 
might result from trauma. It was then—when the term ‘trauma’ was used instead of irri- 
tation—that she asked whether the lesion might not be due to fellatio, only she spoke in the 
vernacular, The menstrual exacerbations? She had practiced the art only during the 
menstrual periods, 

‘“The biopsy, of course, was deferred and subsequent events proved how right she was. 
The lesion healed in due course, and then, possessed of a highly developed sense of curiosity— 
she actually reproduced the lesion. 

‘*T have since wondered on many occasions whether to be proud of or chagrined at my 
naiveté and failure to solve the case until I encountered a zestful report in the French 
literature of another case which had similarly puzzled the physician. It is quoted in Ron- 
chese’s interesting monograph, ‘Occupational Marks.” In my patient, however, the lesion 


was avocational—lI believe.’’ 
7. oe Se 


Ueber die Frage des natiirlichen Vorkommens und der experimentellen Erzeugung echter 
Zahnkaries bei Tieren. (Discussion of the Natural Occurrence of Dental Caries and 
Its Experimental Production of True Caries in Animals.) A. Keil. Deutsche zahn- 
iirztl. Ztschr. 4: 694, 1949. 


The reports on dental caries produced in animals experimentally are to be considered 


critically. Only histologic examinations are to be considered. In animals living under 


natural conditions as well as those kept in captivity, traumatic changes in the teeth may 
simulate caries. The experiments to produce caries by an endogenous effect of acid of 
St. Forshufvud (1936, 1939) could not be verified in large series of animals. 


H. R. M. 
Genetics, Teeth and Caries. A.C. Gabriel. Australian J. Dent. 21: 18, January, 1949. 
Author’s Summary 

‘*Four upper first molar teeth and four lower first molar teeth with an unusual third 
root from a pair of monozygotic twins are described. The degree of their similarity of form 
suggests the existence of genetic types in teeth. 

‘*Six other lower and five other upper first molar teeth with similar morphology to the 
teeth of the twins are described. These teeth and those of the twins are also similar as re- 
gards colour of crown and of root, staining, hypocalcification and caries. 

‘*Two hundred and thirty upper central incisors were studied. Eighteen types are 


described illustrating distinct mutant characters. 
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‘*Within the several types of morphologically similar teeth there are found features 
such as colour of crown and of root; cracks in the enamel; erosion and similar degrees of 
wear; staining of the teeth; and the incidence or absence of dental caries in either or both 
the enamel and the cementum. Presumably, therefore, these features are basically hereditary. 

‘Variability of the teeth of modern European man contrasted with that of the 
Australian aboriginal and other mammals is discussed. 

‘*The small random sample of material that has been available does not admit of valid 
statistical analysis in the field of population genetics, but it illustrates micro-evolutionary 
mechanism, operating in a species which, by virtue of its social structure, is in other respects 
unfavorable for studies of changes in its genetic composition. ’’ 

A. J. A. 


A Case of Atrophy of the Mandible Associated With Scleroderma. D. V. Taylor. Brit. D 
J. 87: 246, 1949. 


The patient, a gunner, aged 19, gave the following history: November, 1943: Fell off 
a tram and struck head on ground. Was admitted to hospital and was unconscious for ap- 
proximately ten minutes. There was, however, no radiological evidence of bony injury and 
was discharged from hospital eight days later. In March, 1944, he first noticed a white patch 
on the right side of the face over an area covering the lower half vertical ramus, angle, and 
postericr part of the body of the mandible. This condition appeared to clear but recurred 
soon afterward. In May, 1944, the skin condition was more marked, and a slight hollowing 
of the bone at the posterior border of the ascending ramus of the mandible was noticed. Pa- 
tient reported to a London hospital where ‘‘blood tests’’ were carried out and first ‘‘ thyroid 
extract’’ and later ‘‘parathyroid extract’’ were given without resultant improvement. A 
tentative diagnosis of scleroderma was made of the skin condition. In 1947 and 1948 ad- 
ditional examinations were carried out at Guy’s Hospital, and by this time the skin con- 
dition had apparently ceased to progress or had even regressed, but there was now gross 
absorption of the bone around the right angle of the mandible. The condition was labeled 
facial hemiatrophy and no treatment advised. 


Present Condition 


In March, 1949, the patient was admitted to a British Military Hospital because of 
toothache. Extraction was carried out successfully under general anesthesia, and while in 
the hospital photographs and further radiographs were taken. These tegether with the 
history as given were submitted to Professor M. A. Rushton for an opinion. This follows: 


I should say that the striking bone change in the right mandible is the result 
of pressure atrophy caused by the contraction of the skin over the angle of the 
jaw acting over a period of five years or so, I have never seen one like it. It is 
not, I think, primarily an atrophy of the bone because the absorption is all on 
one side, and the part of the bone which remains seems of good density. 


The alternative cause to be considered is, of course, a neurotrophic effect where it would 
be assumed that the underlying tissues would be affected in a similar way and at the same 
time as the skin. The association between the initial injury and the ensuing condition of 
scleroderma is by no means easy to trace. Photographs and radiographs of the condition 
were shown in the original article. 


ORAL MEDICINE 


Wismutsaum und Wismutstomatitis. (Bismuth seam and Bismuth stomatitis.) A. Schriefer. 
Deutsche zahnirztl. Ztschr. 3: 920, 1948. 


The author presents many theoretical considerations to prove that bismuth impregna- 
tion in the mouth is not the result of a purely toxie effect and claims that the secondary 
inflammatory reaction is mainly dependent on the condition and function of the reticulo- 
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endothelial system. If its defensive mechanism is disturbed, a simple gingival bismuth im- 
pregnation may change into an acute inflammatory form of gingivitis. 
H. R. M. 


Infantile Cortical Hyperostoses. Frederic G. Burke. Clin. Proc. Children’s Hosp., Wash- 
ington, D. C., 4: 139, May, 1948. 


‘*A new syndrome was reported by Smyth, Potter and Silverman! in 1946. The 
patients were reported as having marked irritability, fever, anemia, periosteal involve- 
ment and a characteristic brawny, tender facial edema. Nine such cases were seen by the 
authors at Children’s Hospital and the mandible was involved in every patient but one and 
accounted for the frequency of the brawny edema of the overlying soft tissue of the face: 
the latter was by far the most striking presenting symptom and permitted a provisional diag- 
nosis to be made on sight in the majority of cases. The etiology of this new syndrome re- 


’” 


mains obscure, and it is considered a benign, self-limiting disease. 


Case Report 


‘“*R. G., a 3% month old white male infant, was first admitted to Children’s Hospital 
on May 25, 1946, with the chief complaint of fever and irritability. The illness had begun 
one week previously with a swelling about the right side of the face. This was associated 
with irritability, which, together with the fever, continued on up to the hospital entry. The 
day before admission the temperature rose to 105° F., at which time the child seemed to 
have some twitchings of the arms and legs, but there were no frank convulsions. The past 
history revealed the child had had some difficulty with his formula at the age of 4 weeks and 
also had had some mucus and blood streaks in his stools. The formula was adjusted several 
times, and the stools became normal, The baby gained weight in a normal fashion. Vitamin 
supplements had been administered in adequate amounts since the age of 4 weeks. 

‘*The family history revealed that the patient’s paternal aunt had had active tuber- 
culosis six years previously and that she had been in a sanatorium where a pneumothorax 
and phrenicectomy were done. Allegedly, her infection has been inactive for the past four 
years, She took care of the baby for four to five days during the second week post-partum 
and wore a mask during this time. She had also visited the baby intermittently since then. 
The child’s mother had always had negative chest x-rays and sputum until two or three weeks 
previously when a chest x-ray was thought to show some calcification in the right lung. The 
mother had had several episodes of pleurisy since the age of 16. A sputum examination done 
on the mother shortly before the infant’s admission was negative for tubercle bacilli. 

‘*Physical examination at the time of admission revealed a well-developed, well-nourished 
3% month old infant who appeared acutely but not critically ill. The temperature was 
104.4° F, There was a swelling on the right side of the face which extended superiorly to the 
upper level of the ear and down to the angle of the jaw. This area was tender and indurated 
but nonfiuctuant. There was no inflammation of Stensen’s duct and no palpable calculi. 
The liver and spleen were palpable one finger breadth below the costal margin. The heart 
and lungs were negative, and the remainder of the physical examination was essentially 
normal. 

‘*Laboratory examination showed a hemoglobin of 8.5 Gm. with 3.2 million red cells; 
the white cell count was 14,100 with 66 per cent polymorphonuclear cells, 29 per cent lympho- 
cytes, 3 per cent monocytes, and 2 per cent eosinophiles. Platelet count was 150,000. Sub- 
sequent repeat hemograms showed a consistent leucocytosis ranging between 13,000 and 16,000 
with an essentially normal differential. Urinalysis was negative. Examination of the spinal 
fluid was negative as were the febrile agglutinins, An x-ray of the chest revealed a peri- 
cardial shadow in the third to fifth interspace on the left, the nature of which was not known. 
Roentgen examination of the bones of the face revealed no evidence of periostitis at this time. 
Complement fixation test for mumps performed at the National Institute of Health was re- 
ported as negative. A tuberculin test (O. T. 1:1,000) was done, and within tweny-four hours 


an area of erythema measuring 2 em. in diameter was observed. However, this erythema 
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subsided so that at the end of forty-eight hours it was only minimally present. A repeat 
tuberculin test (O. T. 1:100) was negative, and P.P.D. No. 2 similarly showed no positive 
reaction, Gastric washings for tuberculosis organisms were performed at this time, and of 
five consecutive examinations, four were positive for tubercle bacilli on smear, while culture 
of the washings on Petragnani’s media grew out tubercle bacilli on three occasions. A pro- 
visional diagnosis of primary tuberculosis was made on the strength of these positive gastric 
washings. 

‘*During the course in the hospital the child’s temperature fell gradually during the 
first week and then remained low grade. The swelling upon the right side of the face sub- 
sided somewhat but did not completely disappear, and it remained quite tender. The baby 
took his formula moderately well and gained weight. Therapy during this admission con 
sisted of penicillin (20,000 units every three hours for seven days) and then sulfadiazine 
for four days. However, neither drug appeared to exert any favorable influence on the 
course of the disease. He was discharged after a twelve day hospital stay to be followed in 
the dispensary. 

‘*At home the child continued to have a low-grade fever and was moderately irritable. 
The swelling of the right side of the face remained and occasionally became more marked. 
About two weeks after discharge it was noted that the left side of the face was becoming 
similarly involved. One week later a painful tender swelling was noted along the left fore 
arm. An x-ray of the long bones taken at this time showed a periostitis along the shaft of 
the left ulna at the distal end, and it was thought that this lesion represented a tuberculous 
periostitis, The child was then readmitted to the hospital for treatment with streptomycin. 

‘*Physical examination at this time revealed a fretful 4 month old infant who appeared 
chronically ill. Both sides of the face showed a marked, brawny, tender edema extending 
from the lower lobe of the ear to the angle of the jaw. Stensen’s duct did not seem to be 
involved. There was a diffuse swelling and marked tenderness along the distal end of the 
left arm. Heart and lungs were negative. The liver and spleen were palpable one finger 
breadth below the costal margins. The rest of the examination was essentially negative. 
The temperature was 102.6° F. 

‘‘Laboratory examination revealed a hemoglobin of 10 Gm. with 3.5 million red cells; 
the white count was 27,000 with 53 per cent polymorphonuclear cells, 46 per cent lymphocytes, 
and 1 per cent eosinophiles. Repeat urinalyses were negative. The blood culture taken 
shortly after entry was sterile. Sedimentation rate was normal. A gastric washing performed 
prior to the initiation of streptomycin therapy revealed a rare acid fast bacillus on smear. 
X-ray examination of the long bones of the upper and lower extremities revealed some peri- 
osteal thickening of the bones of the upper extremities with some increase in the width of 
the distal portion of the ulna. X-ray examination of the chest revealed no essential change 
since the previous film taken on May 29. Roentgenologic examination of the skull in the 
anteroposterior and lateral positions revealed no definite evidence of abnormality. Wasser 
mann and Kahn tests were negative. Serum calcium was 11.5 mg. per cent and phosphorus 
was 3.3 mg. per cent. The ascorbic acid level was 0.369 mg. per cent. A blood sample was 
sent to the National Institute of Health for complement fixation virus studies and was found 
to be negative. 

‘¢On June 27, the day before the second admission, the patient was started on strepto- 
mycin with a dose of 30,000 units every three hours intramuscularly. For the first two weeks 
in the hospital the temperature remained elevated in the neighborhood of 101° to 102° F.; 
subsequently it came down to normal by lysis, and the child remained afebrile during the 
remainder of his hospital course. The patient slowly gained weight, and his appetite re 
mained moderately good. The bilateral facial swelling gradually diminished and had com 


pletely disappeared within two and one half weeks. Swelling and tenderness of the ulna 


also subsided progressively and disappeared in approximately the same interval of time. The 
sedimentation rate, which had been normal at the time of entry, rose to 39 mm, per hou 
(Wintrobe) within two weeks and remained substantially elevated (ranging between 22 
and 45 mm. per hour) during the next month in the hospital. Repeated white counts showed 
a leucocytosis varying between 9,000 and 22,000 with the neutrophiles ranging from 17 t« 














ABSTRACTS OF CURRENT LITERATURE 129 


}0 per cent. While on streptomycin therapy, repeat gastric washings were obtained for 
ubercle bacilli, and with the exception of one washing on July 11 which yielded a rare acid 
fast bacillus on smear, ail the other specimens, eleven in number, were negative both on 
smear and culture. 

‘*With three weeks after admission, repeat x-ray examinations of the left ulna revealed 
‘vidence of healing of the periostitis noted at the time of admission. On August 12, x-ray 
‘xamination of the thorax revealed some periostitis of the left clavicle and of the fifth rib 
interiorly and the eighth rib posteriorly, similar in effect to the lesion involving the left 
ulna. A re-examination of the mandible on August 22 revealed a rather diffuse periostitis 
bilaterally on the inferior surface of the mandible. X-ray of the left ulna taken on August 
28 just before discharge showed continued resorption of the previously described periosteal 
proliferation, On August 11 an exacerbation of the edema of the face was noted bilaterally 
and was quite tender and swollen, There was no concomitant temperature elevation, and the 
facial swelling subsided gradually during the course of the next three weeks with only slight 
residual non-tender swelling remaining on the left side. Streptomycin was discontinued on 
August 17 after forty-seven days of therapy; the amount of drug administered totaled ap- 
proximately 12 million units. No untoward effect from streptomycin was noted during the 
interval of its administration. 

‘‘On August 22, one week prior to discharge, the sedimentation rate had returned to 
normal and the patient appeared clinically well. The infant was discharged on August 29, 
after a two month stay in the hospital. 

‘‘ Follow-up x-ray examinations during the next six months showed continued and pro- 
gressive healing of the previously noted areas of periostitis of the left ulna, clavicle, ribs, 
and mandible. The facial edema has completely disappeared, the temperature has remained 
within normal limits, and the infant appears completely well.’’ 


Reference 


1. Smyth, F. S., Potter, A., and Silverman, W. A.: Periosteal Reaction, Fever and Irrita- 
bility in Young Infants: A New Syndrome? Am. J. Dis. Child. 71: 333, 1946. 
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Tests for Susceptibility to Dental Caries. Margaret R. Dewar. Australian J. Dent. 21: 
403-404, September-October, 1949. 


Application of Susceptibility Tests 


Of the tests outlined, the most useful have been the Hadley lactobacillus count and the 
osdick chemical test. I shall therefore indicate how these two tests have been applied by 
nvestigators in order to stress the importance of this line of research. 

One of the most impressive examples of the application of such tests is that of Fosdick 
ind his co-workers in their search for a preventive substance, which could be used in local 
pplication. Earlier they proved that the breakdown of carbohydrates by oral bacteria was 
ery similar in mechanism to the breakdown of glycogen in muscle. The same type of sub- 
trates, metabolites, and enzymes were involved. Fosdick, therefore, sought some way of 
reaking the chain of reactions and so preventing acid production. He chose some 31 pos- 
ible inhibitors, which were theoretically able to break the chain of reactions at a suitable 
lace, namely such that the immediate products could not lead to a metabolite that would be 
armful to the teeth or oral tissues. 

Difficulties are usually met in planning to apply the substances in vivo, to see if they 
ve any practical value. Normally about 80 patients would be needed to investigate even 
ie compound. Forty would be given the compound in chewing gum to be used, say, three 
mes a day for eighteen months. The other 40 would be used as controls, Clinical examina- 
ms would be earried out to watch the progress, but at the most lactobacillus counts would 

done only every few months. When 20 compounds are to be investigated it can be seen 
at this would become a burdensome task. Getting cooperation from some 1,000 patients 
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would itself be an achievement. But Fosdick did not carry out this laborious task. He 
gathered a few patients together, who were highly susceptible to caries, and collected a 
fairly large quantity of their saliva. This saliva was set up for the chemical susceptibility 
tests, but in addition to the glucose and enamel a small quantity of one of the inhibitory 
substances was also added. Only a few weeks’ work was necessary to discover which of the 
compounds had an inhibitory effect under conditions closely resembling those of the mouth, 
and only two compounds were found to have sufficiently powerful action. These two com- 
pounds were then put into gum and tried out in vivo to ascertain their practical value. The 
time saving over the whole investigation was appreciable. 

Likwise Spies and Mann used Fosdick’s chemical test as a preliminary in vitro indi- 
eator, when they desired to find the value of sodium bisulfite as a caries-preventive compound. 
They also used it to explain the effect of periodontal diseases on caries. One of the end- 
products of the putrefaction of tissue protein is indole; indole and indole-3-acetie acid have 
both been proved to have a marked effect on the rate of acid production in saliva, 

At the time that Spies and Mann put forward their buffer capacity test they were 
using the latter test as well as the chemical test and the lactobacillus counts in a survey of 
people suffering from malnutrition. Their aim was, from the results of the three tests, to 
get an index of susceptibility to caries which they could correlate with the state of the nu- 
trition of the patient. In this case the work would have been in vain without reliable tests 
to give an index of susceptibility to caries at that particular time. The condition of the pa- 
tient from the nutritional point of view was not determined on vague accounts of what the 
patients ate over a certain period, but by exact biochemical tests of nutritional deficiencies 
at that particular time; their dental state over the previous two years or the next two years 
would not have been of value in assessing caries susceptibility unless their diet had remained 
constant over that two-year period. 

The most extensive application of any of these tests is recorded in reports of the work 
that was carried out by Becks and his co-workers at the University of California. They con- 
fined themselves solely to the lactobacillus counts and radiographic and clinical examinations. 
Their aim was to show that by cutting down the refined sugar in the diet the susceptibility 
to caries would diminish. They desired as many patients and dentists as possible to co- 
operate, and therefore organized a scheme by which any person within two days’ air dis- 
tance from the university could cooperate. Instruction sheets, containers, paraffin wax, and 
food intake charts were sent out by the dental college. The psychological side was con 
sidered and advice was issued by dentists as to how to get patients interested and how 
to get them to continue to cooperate. 

Cooperation could not be expected if the patient was told that the trick was to ‘spit 
into the bottle and cut out the sweets.’’ Exact conditions of collection were described for 
the patient, who was asked on rising to chew a piece of wax one hundred times on both sides 
of the mouth and collect the saliva in a special sterile bottle. This was to be mailed im- 
mediately to the university. On arrival the specimen was plated out on tomato-peptone agar 
and the result of the count sent to both patient and dentist. This procedure was carried out 
for two consecutive days every month. If no improvement occurred a check was made to see 


if the patient was adhering to the prescribed diet. If he was, a more strict one might be 
advisable. A charge of $15 was made for the first six months of the preventive course and 
then $7.50 for any succeeding six-month period. If a patient complained of the expense he 
was reminded that the course would save him many more dollars’ worth of fillings. 


In 1947, Jay published a report which showed that at Michigan a similar large-scale 
investigation was being carried out. In this case special diets were advised that contained 
only 100 Gm. carbohydrate per day. These diets were to be followed for fourteen days when 
the patient’s count should have dropped and he could return to a normal diet and the count 
would remain low. 

These two examples I feel are of particular interest, not only because they revealed 
that control of carbohydrate intake resulted in caries control, but also because they demon- 
strated that a practicing dentist need not be discouraged from using the tests, even though 


they are laboratory tests. 
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Moniliasis of Mouth, Larynx, One Finger, and Vagina. J. H. Swartz. Arch. Dermat. & 
Syph. 58: 647, November, 1948. 


‘“An 11 year old white girl, E. F., is presented with mucocutaneous lesions of four 
years’ duration. The first complaint was soreness in the mouth, and white patches were 
liscovered on the buecal mucosa. Shortly afterward swelling and tenderness developed in the 
terminal phalanx of the left middle finger. At some unknown later date, the patient ex- 
perienced vaginal pruritus with lesions similar to those in her mouth, There have been partial 
remissions and exacerbations of symptoms at irregular intervals. 

‘*This little girl’s mouth exhibits lesions involving the buccal mucosa and various 
portions of the tongue. These consist of sharply defined, whitish, firmly adherent membranes. 
There is fissuring at both oral commissures, with a slightly glazed appearance. The labia 
minor exhibits whitish patches similar to those in the mouth. The terminal phalanx of the 
left middle finger is slightly swollen. There is thickening of the finger nail, with distortion 
and opacity of the nail plate. 

‘*This patient spent several months in the Massachusetts General Hospital. Laryngo- 
scopy showed the same whitish membranous patches in the larynx. Microscopic examination 
of scrapings from the mouth, vagina and finger nail revealed sporelike bodies suggestive of 
monilial organisms. The same material planted on Sabouraud’s mediums produced colonies 
identified as Monilia albicans. Results of roentgenologic examination of the chest were nor- 
mal. An intradermal test with Oidiomycin (1:1,000) resulted in a positive reaction (1 plus). 
Treatment consisted of general supportive measures, such as high vitamin-high calorie diet 
and several small transfusions of whole blood. Daily inhalations of ethyl iodide were ad- 
ministered for six weeks. Local applications included streptomycin, 20 per cent sodium 
caprylate solution, proprionic acid-sodium proprionate solution and quaternary ammonium 
compound, The progress of the disease has continued uninfluenced by any of this treatment.’’ 


Moniliasis of the Mouth 


‘*An 18 year old white girl, S. B., occupied as a hairdresser, is presented with oral 
lesions of six months’ duration, The patient first noticed enlarged glands in her neck and 
shortly afterward found white patches in her mouth. These were asymptomatic at first, but 
spread gradually, and there was subsequently some pain on swallowing. 

‘Examination reveals lesions scattered over the palate and anterior tonsillar pillars. 
They consist of small grayish deposits which create a mottled appearance on the affected 
ireas, This exudate can be easily removed by scraping, revealing a normal-looking mucous 
membrane, Those on the tonsillar pillars and a few on the soft palate are more whitish. 

‘*This patient spent about a month in the Massachusetts General Hospital. It was found 
that the removal of all exudate was followed by its rapid reappearance in almost identical 
fashion. Material obtained from the lesions of the mouth grew organisms identified as 
Vonilia albicans when cultured on Sabouraud’s mediums. Treatment consisted of the ap- 
plication of Gram’s solution and subsequently of 20 per cent sodium caprylate solution, in 
each instance after removal of exudate. The disease proved refractory to treatment.’’ 


Discussion of the Two Preceding Cases 


‘Dr. George E. Morris.—1 would suggest the use of a paint containing 1.0 per cent 
methylrosaniline chloride and 1.0 per cent formaldehyde, to be applied daily. 

‘Dr. Francis M. Thurmon.—There is a solution which I have been evaluating clinically: 
glycerite of hydrogen peroxide. In the presence of serum and blood cells it liberates oxygen, 
ind because of the surface tension of the glycerine it contains, the liberated oxygen is confined 
o the solution over prolonged periods of time, for twenty-four to thirty-six hours. I have 
ot used the solution in moniliasis, I do know that certain spore-bearing organisms are killed 
'y oxygenation from this compound. When used as a diluent or for topical applications, it 


ffers a distinct method of therapy. The solution is now commercially available.’’ 


a. d& @, 
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Stomatitis nicotina. A. Hobaek. Odontol. Tidskr. 57: 126-133, 1949. 


The author reviews and discusses the part played by chemical and thermal irritation 
in the production of stomatitis nicotina. The author holds that stomatitis nicotina is no rare 
ailment, tnat it is probably connected with the thermic irritant in tobacco smoke, and that 
this explains the strongly red color of the affected spots. Otherwise, stomatitis nicotina is 
histologically similar to ordinary leucoplakia and has a marked tendency to spontaneous 
healing if smoking is given up. 


Relation of Lesions of the Tongue in Children to Niacin Deficiency. Harry Bakwin, 
Margaret S. Tenbrinck, Maxine L. Stern, M. G. Engel, H. S. Reardon, and James §. 
Winn. Am. J. Dis. Child. 74: 657, December, 1947. 


This study was made to determine whether certain conditions of the tongue in children 
could be influenced by treatment with nicotinic acid (U.S.P.). From 1942 to 1945, 225 
children with changes in the tongue were seen in Bellevue Hospital, New York; of these, 60 
were observed, and these observations form the basis of this report. Four types of lesions 
were found: (1) acute glossitis, (2) glossitis migrans (geographic tongue), (3) mild 
chronic swelling of the tongue, and (4) fissures of the tongue. 

Large doses of nicotinamide (U.S.P.) (8 to 20 mg. per kilogram of body weight) were 
given to one group, and nothing was given to the control group, with the result that the acute 
glossitides improved spontaneously or after chemotherapy. The group with swollen and 
fissured tongues improved with the drug more than a similar, untreated group. In no patient 
was complete cure effected, though treatment of 2 patients was continued longer than twenty- 
four and twenty-six months, respectively. The nicotinamide therapy had no effect at all on 
glossitis migrans. The diets of children with changes of the tongue were not demonstrably 
different from the diets of children without such changes. The authors conclude that nico- 
tinic acid has a favorable effect on the nutrition of the tongue, but maintain that the results 
do not substantiate the view that lesions of the tongue commonly seen in children are always 
due to nicotinic acid deficiency. 


EXODONTIA 


Some Lesions of the Vascular System. Douglas J. Thomas. Australian J. Dent. 53: 195, 
July, 1949. 
Subacute Bacterial Endocarditis 


‘*T have on a former occasion (Australian M. J., vol. 1, no. 12, March 19, 1949) re- 
ferred to the especial relationship of the dentist in these cases. I believe that every child 
who has suffered from rheumatic carditis should have an identity card which bears the words 
‘I once suffered from rheumatic carditis’ and that this card should be shown to every dentist 
and doctor visited by the patient. The use of penicillin ‘cover’ should be routine whenever 
an infected tooth is removed in such a case. To be sure that this ‘umbrella’ dosage is ade- 
quate it is probably wise to give % million units daily for two days before and after these 
extractions. 

‘*Doubtless you are familiar with the clinical picture of subacute bacterial endocarditis. 
The patient almost invariably exhibits evidence of a valvular lesion or of a congenital lesion 
of the heart. The infection is revealed by the development of temperature, malaise, embolic 
signs and some changes in the heart signs. Blood culture is nearly always positive, the 
common organism being Streptococcus viridans. Penicillin is the standard treatment em- 
ployed today. If the case, when seen, is having a first course of treatment this should consist 
of not less than 44 mega unit daily for not less than 28 days, but if this be a relapse then 
a course of not less than 2 mega units daily for not less than 56 days should be given. In 
certain resistant cases, much larger doses are required. The whole purpose of this treatment 
is that the blood stream shall be promptly rendered sterile and kept so, and that the blood 
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stream concentration of penicillin should be sufficient to finally kill every organism lurking 
in a vegetation or in a heart valve. If this objective is attained, no subsequent ‘flushing’ of 
the blood stream by a fresh out-flowing of organsms will be possible. 

‘Careful watching of the patient during the period of convalescence is necessary lest 
relapse should occur. Fortunately 90 per cent of such relapses occur within a month of the 
-essation of treatment. 

‘In the presence of a congenital defect such as patent ductus arteriosus, subacute 
bacterial endocarditis may occur. 

‘* Fortunately, penicillin, correctly used, in a very high percentage of cases will promptly 
control the infection, enabling the surgeon then to proceed with ligation of the patent ductus. 
Cure then follows.’’ 

7 ay 
DENTOALVEOLAR SURGERY 


Curette or Resect? H. H. Pearson. J. Canadian D. A. 14: 508-509, October, 1948. 


One must consider not only the amount of investing tissue that will remain to support 
the tooth and the amount of root left to be covered with new osseous tissue, but also the 
accessibility of the diseased periapical area, before choosing which technique to follow— 
amputation, apicoectomy, resection, or periapical curettage. 

In periapical curettage no part of the root is cut away, but the denuded cementum is 
curetted in an attempt to remove all septic material adhering to the cementum. This method 
avoids dimensional loss of the root and retains a complete covering of cementum over the 
dentine. The theory is that the periodontium will grow back onto the cementum but not 
onto exposed dentine, and that a new cementum will not grow back onto the excised dentine. 
Some, however, believe that this new tissue is not cementum but a form of connective tissue 
that beeomes calcified and covers the new surface of dentine. 

The author suggests: 

1. Amputation or apicoectomy for cysts, granulomas, and where the root surface pre- 
sents facets and pits resulting from the dissolving action of the septic fluids present. 

2. Resection techniques to eliminate that portion of the apex that may contain lateral 
canals, to remove a curved apex which would be hard to reach in root canal therapy, and to 
sterilize and fill the apex by the reverse technique. 

3. Periapical curettage to remove a diffused periapical abscess and where there is excess 


root canal filling and sealer. 


FRACTURES AND DISLOCATIONS OF THE JAWS 


Die Aufbisskappe im Dienst der Behandlung veralteter Collumfraukuren des Unterkiefers. 
(Bite Blocks Used to Treat Cases of Old Condylar Fractures of the Mandible.) V. 
Kriiger. Stoma, no. 2, p. 91, 1949. 


In old fractures in which ossification is not as yet complete the following procedure is 
recommended by Schuchardt to correct open-bite in bilateral cases: 

Splints are attached to the upper and lower jaw, and on both sides metal bite blocks 
are applied to the molars. These caps are constructed to facilitate a forward gliding of the 
mandible which in these cases is always distally displaced. By use of strong intermaxillary 
elastic bands, lever action is applied, which is said to correct the contraction of the condylar 
fracture and the open-bite in one to two weeks. 

H. R. M. 
BENIGN ORAL TUMORS 


Zur Symtomatik und Genese der Kiefermyxoma. (The Symptomatology and Pathogenesis 
of Myxoma of the Jaws.) E. Gunther. Deutsche zahnirztl. Ztschr. 4: 681, 1949. 


The myxoma, a tumor formed from myxomatous tissue, grows slowly and painlessly and 
loes not involve the regional lymph nodes, According to its location, it may remain un- 
discovered for a long time. It may be mistaken for apical osteitis, which does not expand 
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the jaw as much as myxoma, chronic osteomyelitis in the form of pseudo-Paget described by 
Axhausen, which is painful and changeable in its development, hypertrophy of the mucosa, 
which is redder than the pale myxoma, and central actinomycosis of the jaw, which produces 
neuralgic pains early. Tertiary syphilis, central granuloma pyogenicum, dental cysts, and 
adamantoblastoma, soft odontoma, central fibroma, and chondroma may distend the jaw in 
a similar manner as central myxoma, Difficult sometimes is the differentiation from monos- 
totic osteodystrophia fibrosa and osteitis deformans, which may regrow spontaneously. 

The roentgen findings of myxoma are not characteristic. The transformation from 
normal to tumor is a gradual one, and reactive processes in the form of a sclerosing osteitis 
or an osteoblastic periostitis are absent. 

Biopsy is necessary to make a diagnosis, especially to discover malignant changes, 
which the author states are not rare. (The Editor of ORAL SURGERY, ORAL MEDICINE, AND 
ORAL PATHOLOGY disagrees; he says they are extremely rare in the jaws.) The histogenesis 
is discussed and radical operation is recommended to make sure of a permanent cure. 


H. R. M. 


Benign Hyperplasia of the Mandibular Condyle. Report of an Additional Case with Sug- 
gestion for Simplified Operative Technique. R. H. Ivy. Plast. & Reconstruct. Surg. 
4; 445, September, 1949. 


A case is reported in which a method of resection is described which is believed to be 
simpler and more time-saving than the procedures employed by most surgeons, and further- 
tol . . 


more permits removal of the condyle without mutilation of the specimen. 


Case Report 


‘*The patient was a female, aged 38, who when first seen in January, 1945, presented 
the typical syndrome due to hyperplasia of the left mandibular condyle, which had been slowly 
progressing over a period of years. She had no other complaints and physical examination 
revealed nothing abnormal elsewhere. The left side of the face was elongated, with the chin 
deviated to the right. A hard prominence could be felt over the left condylar region. The 
movements of the lower jaw were unrestricted, but she had slight pain in both joints on 
movement. The lower anterior teeth extended toward the right about the width of two in- 
cisor teeth, with protrusion of these teeth. X-ray examination showed marked enlargement 
and irregularity of the left mandibular condyle. It was decided to resect the enlarged left 
condyle. This operation was done on January 3, 1946, at the Presbyterian Hospital under 
endotracheal anesthesia. A skin incision two inches long was made beneath and behind the 
left angle of the mandible and part of the masseter muscle reflected from the outer surface 
of the ascending ramus, as suggested by Risdon. This permitted easy access to the region 
of the neck of the condyle. A Blair curved pedicle needle was passed in the depths of the 
wound behind the neck of the condyle keeping close to the bone and its point made to emerge 
through the sigmoid notch just beneath the zygomatic arch where it was exposed by a small 
stab incision through the skin. A wire was threaded through the eye of the pedicle needle 
and by this means a Gigli saw was carried around the neck of the condyle, the ends of the 
saw emerging through the two incisions. The neck of the condyle was quickly and cleanly 
divided by the saw, and after dissecting free the soft tissue attachments, especially the ex- 
ternal pterygoid muscle, the bony mass was easily removed intact, The specimen revealed 


a greatly enlarged condyle with cartilaginous as well as bony proliferation. Oxidized gauze 
packing was used in the depth of the wound to control oozing. The wound was closed with 
deep catgut sutures and silk for the skin, without drainage. The actual operation required 
twenty minutes. It was followed by uneventful healing and immediate restoration of the 
symmetry of the face and occlusion of the teeth. The opening of the mouth was practically 


normal after ten days following the operation. 


‘‘Tvy believes that this method of approach, first suggested by Risdon! for ankylosis 
cases, gives more easy and rapid access to the condylar region than the conventional pre- 
auricular approach, with less danger of 7th nerve complications, and the section through the 
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neck of the condyle with the Gigli saw in the manner described affords a rapid, clean-cut 
method which is simpler and less time-consuming than the usual chisel and hammer technique, 
also resulting in less mutilation of the pathological specimen. ’’ 


Reference 


1. Risdon, F.: J. Am. Dent. A. 21: 1933, 1924. 
hace 


The Odontomes. George A. Morgan. J. Canadian D. A. 14: 505-507, October, 1948. 


The dental follicle found around the unerupted teeth contains many epithelial cell 
rests of the embryonic type which are capable of forming supernumerary teeth, homogen- 
eous masses of tooth structure, or various types of dental cysts. 

Groups of supernumerary teeth almost always occur in the cuspid regions. They are 
often responsible for the noneruptions of the central incisors, lateral incisors, cuspids, or 
premolars. Early removal of these odontomes will allow the normal eruption of these 
teeth. Some which are permitted to remain cause the formation of dentigerous cysts; 
others may become infected. 

Conglomerations of tooth structure which may or may not include fully developed 
teeth are most commonly seen in the posterior regions. They manifest a tendency to con- 
tinued growth and may become infected or reach sufficient size to produce a pathologic 
fracture. 

The groups of supernumerary teeth seem to be formed between the deciduous and 
permanent dentitions; the conglomerations of tooth structure seem to form along with 
the third molar dentition. 


ev. 7..%, 


Histologische Untersuchungen an Ziahnen von Teratomen. (Histologic Examination of 
Teeth in Teratomas.) C. Zerosi. Deutsche zahnirztl. Ztschr. 4: 452, 1949. 


Histologic examinations were undertaken on four teeth arranged radially in a dermoid 
eyst. Three of these teeth were small, one had the approximate shape of a canine, the second, 
of an incisor, and the third, of a molar. The fourth tooth, which was the size of a hazelnut, 
resembled also a molar. None had roots and there was no deposit of cementum. They con- 
sisted of tubular dentine, pulp chamber with pulp, lined at the periphery with an odonto- 
blastic layer. Part of the tooth consisted of a cartilaginous mass with central cavitations 


containing cellular connective tissue. 


H. R. M. 


Some Rare Benign Tumors of the Tongue. (Alguns tumores benignos raros da lingua.) 
Amadeu Carvalho de Almeida. Arq. de pat. 20: 84, 1948. 


Among 1,427 biopsies of the tongue performed at the Portuguese Institute of Oncology 
up to the end of February, 1948, there were 846 which showed tumors; of these, 571 were 
malignant and 275 were benign. The latter included 2 neurinomas, 3 lipomas, 1 lymph- 
angioma, and 9 rhabdomyomas. 

Of all benign tumors of the tongue, neurinomas are the rarest: only 6 cases have been 
reported in the literature. These cases together with the 2 now described show that these 

g 
They are most frequently located in the anterior half of the organ and occur more often in 
females than in males. In the first case the right half of the posterior third of the tongue 
presented a protruding tumor, the size of an almond, which was covered by normal mucosa, 


tumors may develop at any age, but they have a predilection for youth and they may recur. 


and was painless, smooth, and hardly mobile. In the second case the anterior extremity of 
the dorsum of the tongue presented a protruding tumor, the size of a pea, which was ulcerated. 
Both tumors were extirpated. 

Lipomas of the tongue are relatively rare since only 37 cases have been reported, in- 


eluding the 3 described by the author. These tumors are usually surrounded by a connective 
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tissue capsule, located on the anterior half of the organ, more frequent in females than in 
males, and occurring often between the ages of 20 and 50 years. However, in the present 
3 cases the ages were 66, 68, and 71, respectively. Two of the tumors occurred on the left 
and the other on the right border of the tongue; their size was that of a pea or a lentil; 
they caused no pain and were easily excised. 

Lymphangioma of the tongue occurs usually on the borders or dorsum of the organ and 
may be circumscribed or diffuse (macroglossia). It is of congenital origin, very variable 
volume, hard consistency, and smooth or verrucose aspect, and it is painless. In the author’s 
ease, it occurred on the dorsum of the tongue to the right of the median line and measured 
2 by 1.5 em. It was covered by adherent normal mucosa, was hard, and did not adhere to the 
deep tissues. It was excised with the electrocautery. 

The 9 cases of rhabdomyoma of the tongue have already been reported by others, The 
muscular fibers are seldom completely differentiated but assume very variable forms and 
volumes. These tumors occur at any age, but more frequently in females than in males. 
They may be congenital and are then of greater volume than the acquired tumors. In those 
developed in adults, trauma must always be taken into account as an etiologic factor. They 
are generally of rounded form and more or less circumscribed, but without capsule. They 
show a predilection for the borders and dorsum of the organ, are hard, and have a more 
brilliant color than the neighboring mucosa, They grow rapidly and are usually benign, 
but they recur easily. 

T. J.C. 


Sproni e gocce di smalto nei M. superiori umani. (Enamel Pearls and Drops in the Human 
Upper Molars.) Michele Mancini. Clinica Odontoiatrica 4: 132, May, 1949. 


From the straight or slightly curved borderline of the cementoenamel junction of upper 
molars, often pearl-like enamel formations grow toward the roots. These formations, often 
several of them on a single tooth, are more or less conspicuous, and they are confined to 
determined areas of the tooth. The small enamel formations are to be found between the 
concavity of bifurcated roots, and the large ones seem to squeeze themselves between the 
independent roots for a considerable distance, by following the long axis of the teeth. The 
fact that the enamel pearls develop regularly between two independent roots or coalesced 
roots of formerly independent roots led the author to believe that the presence of enamel 
pearls points to an actual root division or to a previous existence of such a division. 

In most cases the pearls assume a triangular shape, with their bases on the enamel 
border. In the case of bi- or monoradicular teeth, the enamel pearls may distend along the 
vertical axis of the teeth, resembling thin enamel cords, indicating a coalescence of formerly 
independent root formations, Cases are listed in which pearls were accompanied by drops, 
some of them of considerable dimensions. On the basis of his observations the author points 
out that in the process of enamel calcification with the formation of enamel cords, also den- 
tinal cords appear. These dentinal cords, as a rule, bend themselves toward the vertical axis 
of the tooth, and in the case of pluriradicular teeth they transform gradually to a horizontal 
tube. More of these tubes are formed in a single tooth and they join each other in the 
center of the tooth. 

With this process of dentinal cord fusion the roots will become a distinct part of the 
tooth and their calcification proceeds in an individual way. It is the lack of this fusion 
which creates the incomplete radicular apparatus with deep sulci between the adjacent roots. 
The author speculates whether in the process of root formations of pluriradicular teeth a 
condition would arise in which pearls and drops of dentine are formed in a transitional phase 
of root development. The horizontal dentinal cords, after their fusion in the tooth center, 
will lose their identity. But if the dentinal cords should enclose enamel cells, due to an 
active ameloblastosis, it is obvious that enamel pearls or drops would result in that area. 
Frequently, the author goes on, thin filaments of enamel cells are to be found in the basis of 
the dentinal cords. These filaments often show a direct contact with existing enamel pearls. 

The cusps of the teeth are considered as the centers of organization in their development. 
The increase in size of the cusps depends on the proliferative activity of that area which 
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lies between the cusps themselves and the margin of the epithelial organ. Epithelial folds 
would sink in the intercuspal spaces which are placed in the underlying mesenchymal papilla. 
In the progressive phase of cell proliferation an increase in the height of the dental crown 
would result. The intereuspal folds would cease to grow in this period. Should it continue 
to grow, a subdivision of the dental crown would take place. The anomaly ‘‘dens in dente’ 
might be classified with this sort of embryonic mechanism, With the formation of the crown 
the enamel organ continues to grow in its basal margin, causing formation of the matrix of 
the radicular apparatus, The development of the epithelial folds provides the segmentation 
of the papilla, producing the roots of a polyradicular tooth. 

As a rule the internal membrane of the epithelial organ does not calcify beyond the 
cervical loop, and the epithelial matrix would be absorbed at the level of the radicular ap- 
paratus. Remnants may persist as epithelial masses in the periodontal areas. The folds 
disappear regularly but they may be visible as pearls, above all in the site of the radicular 
bifureation. This area seems to possess the necessary conditions to form enamel pearls, The 
epithelial membrane, as a rule, would recede and disappear. The enamel drop consists of a 
central dentine nucleus which is wrapped in an enamel cortex. It is obvious that the develop- 
ment of the dentinal part of the drop depends on the epithelial part. If we should consider 
the connection of the dentinal part of the drop with the dentinal part of the basement of the 
radicular cleft, we would think of an introflection of the end of the epithelial fold. The 
author points to the analogous conditions which prevail in the constitution of the enamel 


organ. 


MALIGNANT ORAL TUMORS 


Epithelioma of the Lower Lip. Evaluation of Dissection of Cervical Lymph Nodes. 
Edward S. Judd, Jr. and Oliver H. Beahrs. Arch. Surg. 59: 422, September, 1949. 


The authors point out that there is considerable diversity of opinion regarding treat- 
ment of the region of the cervical lymph nodes in the presence of labial and intraoral 
malignant lesions. 

They feel that ‘‘for patients who have an epithelioma of the lower lip with clinical 
evidence of metastasis to the cervical lymph nodes, surgical intervention by bilateral re- 
removal of the submaxillary salivary glands and lymph nodes and the submental nodes 
and unilateral dissection of the upper deep cervical nodes on the involved side is indicated. 
Block dissection of the anterior triangle of the neck with removal of the sternocleido- 
mastoid muscle and the internal jugular vein is carried out when the upper deep jugular 
nodes are involved or the suprahyoid mass is large. 

‘‘TInterstitial radiation is reeommended when the nodes are considered inoperable 
or the lesion is grade 4. 

‘*For patients without clinical evidence of cervical metastatic lesions but with pal- 
pable nodes considered negative or without palpable nodes, a prophylactic suprahyoid 
node dissection is recommended under certain conditions. 

‘‘Tf the labial lesion is grade 1, neck dissection is not advised unless the lesion is of 
long duration, large, infected, with considerable inflammatory reaction about it and prob- 
ably of secondary character. 

‘‘The majority of metastatic lesions are grades 2 and 3; therefore prophylactic dis- 
section of nodes is recommended in all these cases, except for a few patients whose age 
or general condition does not permit major surgical intervention. In an occasional case 
in which the grade 2 primary lesion is treated early and the lesion is small, neck dissection 
might be omitted. 

‘‘In early grade 4 lesions prophylactic neck dissection may be done, but usually there 
has already been metastasis and the lesions frequently are inoperable. ’’ 

Authors’ Conclusions 

‘‘The following factors support prophylactic dissection of cervical nodes: the high 
clinical error in diagnosis of metastasis to the neck; and opportunity for removal of early 
metastatic lesions which develop in approximately 10 per cent of epitheliomas of the lower 
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lip; the prevention of metastasis by blocking off the lymphaties by surgical removal; the 
low mortality rate of the suprahyoid dissection; a high survival rate of patients so treated, 
and the impossibility of adequate follow-up examination in nonresident patients. ’’ 

2. we ©. 


Carcinoma of the Antrum. Report of Nine Cases, With a Ten-Year Survey of Literature. 
Charles A. Seelig. Ann. Otol., Rhin. and Laryng. 58: 168-188, March, 1949. 


Nine cases of carcinoma of the antrum are presented and literature of a ten-year period, 
from 1935 to 1946 inclusive, is reviewed. The most common type of antral cancer is the 
squamous carcinoma, The transitional, the columnar, the adenoides cysticum, and the adeno- 
carcinoma are less common. The etiology is still a matter of controversy. The most common 
age incidence is 50 to 60 years for men and 60 to 70 years for women. Men are more 
susceptible than women. 

The signs and symptoms which should suggest antral carcinoma are unilateral discharge, 
nasal obstruction, epistaxis, ulceration of the hard palate, paresthesia or anesthesia of the 
face, lacrimation, pain, malar prominence, exophthalmos, and diplopia. The differential 
diagnosis must be made from chronic sinusitis, polypi, osteomyelitis, secondary malignancy, 
benign tumors, specific infections, neuralgia or tic douloureux, and blood dyscrasias. The 
prognosis is poor but is governed somewhat by the site of origin, the extent of involvement, 
and the cytologic type of the tumor. 

The therapy is surgery combined with radiation. Radiation may be used preoperatively 
or postoperatively, but both are desirable. Even radiosensitive tumors can only rarely be 


adequately treated by external radiation alone. 
e. 4. %. 


MALFORMATIONS AND DEFORMITIES OF THE JAWS 


Chronic Fissure of the Lower Lip. Reed O. Dingham. Plast. & Reconstruct. Surg. 3: 
613-616, September, 1948. 


Chronie fissure of the lower lip is a source of constant discomfort to the patient afflicted 
because of continued inflammatory reaction, tenderness, and occasional additional tearing or 
splitting of the tissues. The open fissure may serve as a portal of entry for various patho- 
genic organisms, and the lesion also carries malignant potentialities. 

When the lesion is excised, it frequently recurs because of the linear scar which forms 
in the line of excision. This contracted scar in the midline produces shortening from the 
vermilion cutaneous junction to the inner surface of the lower lip. The tendency is for the 
lip to split in this area because of the presence of scar epithelium in the sagittal plane. 

The author claims that he has successfully used a combination of excision of the chronic 
fissure along with a Z plastic procedure on the mucous membrane surface of the lip in order 
to minimize the midline scar contracture. The incisions include the excision of scar and 
fissure to the depth of normal submucosal tissue and also the outlining of a Z in order to 


give additional length in the sagittal plane. 
T. a. 


Exzessive Unterentwicklung des Unterkiefers als Todesursache. (Excessive Underdevelop- 
ment of the Mandible as Cause of Death.) H. Mathis. Deutsche zahnirztl. Ztschr. 

4: 482, 1949. 

A ease is reported of a child born with the entire lower jaw and region of the chin 
underdeveloped. The region of the mouth was confluent with the neck. The tip of the 
tongue was split. The palate was very short; a cleft was extending from the uvula 
through the soft to the hard palate. This presents an arrested development which dates 
back to the second month of the embryonic life. The infant could not be nourished and 
became cyanotic when lying on his back because of the falling back of the normal-sized 
tongue. The infant died on the fourth day, before an orthopedic appliance could be con- 
structed to prevent glossoptosis. 
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Ein Beitrag zur Hemihypertrophia und Hemiatrophia faciei. (A Contribution to Hemi- 
hypertrophy and Hemiatrophy of the Face.) G. Schneider. Deutsche Zahn-, Mund- 
u. Kieferheilk. 12: 43, 1949. 


Hemihypertrophy and hemiatrophy may be placed between the normal or physiologic 
asymmetries and malformations. These anomalies may be inherited or may be acquired in 
utero or after birth. The acquired forms are due to numerous pathologie changes: unfavor- 
able intrauterine space, amnion bands, scar contractions, myositis ossificans, hyperostoses, 
disease of the jawbones, changes caused by osteomyelitis, Paget’s disease, syphilis, tuber- 
culosis, actinomyeosis, and trauma. 

The following cases are presented with illustrations: 

1. A congenital hypertrophy on the right side of the face, with exostoses and skin 
pigmentation on the affected side, and a speech defect. 

2. A unilateral hypertrophy of the face, which started at the age of 14 years with head- 
aches, and produced a flattening out of the horizontal ramus of the jaw as far as the angle, 
at the expense of a vertical hypertrophic development in the premolar region, and displace- 
ment of the chin. The etiology could not be determined. 

3. A partial hemiatrophy of the face due to birth trauma and resulting osteomyelitic 
‘omplications. 

+. A progressive hemiatrophy of the face seen in a 13-year-old boy, combined with pig- 
mentation of the skin of the back and arm and the affected side of the face. Delayed eruption 
of the teeth in the upper and lower jaw was evident on the affected side, associated with 
occlusal disturbance. The cause was believed to be neurotrophic in nature, the result of a 


cerebral thrombosis and the formation of internal hydrocepholus. 


H. R. M. 


Some Anomalies of the Dentition of Genetic Origin Including the Persistent Infantile Form 
of the Frenum Labii Superioris, a New Mendelian Character in Man. C. J. Griffin. 
Australian J. Dent. 21: 326, June-July, 1949. 


Conclusions 


1. The genes controlling odontogenesis are autosomal genes, having their loci in an 
autosomal chromosome. Evidently near to and associated with these genes are the genes 
controlling differentiation of the other derivatives of the ectoderm, The X chromosome ap- 
pears to cortain genes that inhibit or suppress odontogenesis. When this inhibitory gene is 
the inherited factor, the condition is sex-linked. The alternative explanation is that the 
genes are resident in the homologous part of the X chromosome, but for this to be the case 
one would have to observe a disruption of linkage. 

2. The genetic basis for dental caries cannot at present be postulated with confidence. 
That there may be a genetic diathesis is possible. 

3. The persistent infantile form of the frenum labii superioris is due to autosomal 
growth rate genes controlling development of the premaxilla. The most important growth 
would appear to oceur between the 42 mm. and the 150 mm. stage, since at the 150 mm, stage, 
the attachment of the frenum is greatly modified. 

1. The interesting features are the frequent involvement of the lateral incisors and the 
premaxilla in these genetic conditions. We must infer that the upper lateral incisor, the 
last tooth of the premaxillary series, is in the process of suppression, since in an evolutionary 


suppression it is the last formed of a series which is first suppressed. 


Verdoppelung der Kiefer in einem Falle von Anencephalie mit Epignathus. (Double Jaw 
in a Case of Anencephaly With Epignathus.) H. Wolf and V. Dubrauszky. Deutsche 
zahnirztl. Ztsehr. 4: 65, 1949. 


A rare case is described and illustrated with four photographs and six roentgenograms. 
The formation of the epignathus prevented the medial fusion of the mesenchyma which forms 
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the mandible, tongue, maxilla, premaxilla, and upper lip during embryonic development. A 
double formation resulted. The study of such rare anomalies allows one to draw important 
conclusions regarding the normal developments of the face. H.R. M 


Harelip and Palatine Fissure. (Labio leporino y fisura del paladar.) Hector Marino. Dia 

méd., Buenos Aires, 20: 3041, 1948. 

Harelip and palatine fissure are congenital deformities requiring early attention and 
the greatest therapeutic perfection. For most satisfactory results the general preparation 
should be meticulous, and full cooperation of both the surgeon and the pediatrician is im- 
portant. Furthermore, symmetry of the corrected parts should be accomplished with as few 
operative steps as are expedient. 

Palatine fissure, when present, should be repaired first. Ether-oxygen intratracheal 
anesthesia with procaine block is employed and Mirault’s modification of the Blair-Brown 
operation is the procedure of choice. In patients with bilateral harelip, the author prefers 
de Veau’s technique because it provides especially for preservation of the skin and mucosa 
of the median tubercle. In adults, the Bardeleben operation is considered indispensable. 
With its use, the normal arch of the nose and upper lip is preserved. 

In the repair of palatine fissure, care must be taken to avoid tension on the sutures. 
Approximation of the palatine muscles and preservation of the nutrient arteries are believed 
essential parts of the operation inasmuch as function is equally as important as anatomic 


reconstruction. T+ as Se 


Der Einfluss der Zahne, des Kauaktes und der Beweglichkeit auf die Entwicklung des 

Unterkiefers. (The Influence of the Teeth, the Masticatory Act, and the Mobility 

on the Development of the Jaw.) Peter Adler. Deutsche zahnirztl. Ztschr. 4: 95, 

1949, ‘ 

On the basis of various observations, especially of cases of anodontia and experimental 
germectomy in animals, it seems doubtful that the function of mastication has any con- 
siderable influence on the development of the body of the mandible. In cases of total stenosis 
of the esophagus and feeding through a stomach fistula, it can be shown that the mandible 
develops to normal configuration. On the other hand, developmental anomalies of the mandi- 
ble in cases of ankylosis are proof that the mobility of the mandible influences the develop- 
ment markedly. The presence of teeth influences the growth of the mandible only by the 
transmission of energy, which is not a growth stimulant in itself. H. R. M. 


The editor of ORAL SuRGERY, ORAL MEDICINE, AND ORAL PATHOLOGY wishes to point 
out that. mandibular: forward. growth is due to apposition of cartilage and osseous activity 
in the head of the mandibular condyle. The foreign authors of the article should consult the 
American and English literature when writing articles. Rushton of London has published a 
very good article on ‘‘Some Aspects of Anteroposterior Growth of the Mandible,’’ Dental 
Record, April, 1948, and Engel and Brodie (ORAL SurGERY, ORAL MEDICINE, AND ORAL 
PATHOLOGY 1: 790, 1948) have made an excellent contribution demonstrating this point. 
Becks et al. have shown the influence of endocrine factors and deficiencies on condylar growth 
and mandibular development. Many of those articles appeared in the American Journal of 
Orthodontics and Oral Surgery and ORAL SURGERY, ORAL MEDICINE, AND ORAL PATHOLOGY, 

x. &. T. 


Die Vergesellschaftung der Spaltbildungen des Gesichtes und der Kiefer mit anderen 
k6rperlichen und geistigen Fehlbildungen. (The Coexistence of Physical and Mental 
Defects With Clefts of the Face and the Jaws.) J. Gerke. Med. Monatschr. 2: 470, 
1948. 


The investigation of the family history of patients affected with clefts resulted in the 
following information: 376 per cent had additional anomalies of the body or other hereditary 
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liseases; 9.5 per cent had mental defects. Near or distant relatives had similar anomalies 
but not quite in the same proportion. Analysis of the family history of weak-minded persons 
and social misfits showed that besides general anomalies, there could be found cases of clefts 
of the lips, jaw, and palate. The percentage was higher than in the general population, 
namely, 2 per cent, but did not reach the percentage often quoted, namely 16 to 30 per cent. 

E. P. 8. 


Zur Frage der sog. Hypertrophie des Kiefergelenképfchens. (The Question of the So- 
called Hypertrophy of the Head of the Condyle.) Deutsche Ztschr. f. Zahnh. 4: 670, 
1949, 


Facial asymmetry caused by shifting of the symphysis, cross-bite, and limitation of 
motion are characteristics of hypertrophy of the condylar head. It is caused by a deforming 
arthropathy, which is of an osseous or cartilaginous origin. 

The cartilaginous pathogenesis is caused by a deteriorated or damaged cartilage of the 
joint. Abnormally rapid erosion and reactive repair of the chondroblastic tissue brings about 
the classical picture of an arthrosis with marginal points and wrinkles. 

In the rare osseous form, the joint is also changed by a deforming arthrosis, which is 
the terminal phase of a remodeling process associated with sudden death of the bony epiphy- 
sis. Depending on the time the epiphyseal necrosis occurs, which may be due to an inter- 
articular fracture, the changes brought about in the joint and their effect on the denture and 
occlusion vary. In adults, pathologic fractures may occur in the necrotic epiphysis, which, 
in spite of the reorganization, may leafl to a deformity of the condyle. In children, the 
cartilaginous ossification is affected. Necrosis causes ankylosis and arrest of apposition, 
which results in underdevelopment of the mandible and the well-known ‘‘bird face.’? Many 
of the so-called congenital ankylosis cases are in reality the result of an early fracture of the 
condyle followed by a deep necrosis of the joint cartilage. If the growth center is not dam- 
aged, on the other hand, then in the course of substitution of the neighboring bone amd 
marrow, overproduction may be stimulated, resulting in an abnormal amount of forward 


growth of the jaw, producing, when unilaterel, a displacement of the median line to the 


normal side. H. R. M. 


NEUROLOGICAL DISEASES OF THE FACE 


Regenerationshyperhidrosis im Bereich des Nervus facialis. (Regeneration Hyperhidrosis 
in the Region of the Facial Nerve.) C. H. Fischer. Stoma, no. 2, p. 73, 1948. 


Following a war injury in the region of the parotid gland and a temporary paralysis of 
the facial nerve, a 31-year-old man experienced surprising swelling in the region of the cheek 
when eating strongly seasoned food. The condition would positively not be mistaken for a 
parotid fistula. Th swelling must be attributed to an irritation of the facial nerve or its 
branches associated with the sweat glands. This regeneration hyperhidrosis is a definite 


disease known by neurologists but is rarely observed in the face. 


. M. 


The Editor has seen a similar case. The patient was operated on by him for a fibro- 
sarcoma of the joint capsule, following which hyperhidrosis was observed in the preauricular 
area when salty foods were eaten. The sweating was so excessive that the patient’s collar 


became wet. 


E. 2. S. 


Syndrom von Melkersson-Rosenthal. (Melkersson-Rosenthal Syndrome.) E. Liischer. 
Schweiz. med. Wehnschr. 1: 1, 1949. 
This disease has been known for twenty years and includes residual paralysis of the 
facial nerve, residual facial edema, and folded tongue. The paralysis of the nerve is a total 
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one and peripheral in nature. Kettel believes it due to a constricting process in the facial 
canal and, therefore, recommends the operation for. decompression Ballance-Duel. The 
swelling affects first of all the upper lip, and, in distinction to Quincke’s edema, exists for 
weeks or months and finally goes over into a permanent tissue change. 

The author published an additional case, which presents this syndrome. It was, in 
addition, accompanied by disturbances of the taste, disturbances of the cochlear nerve and 
vestibular nerve, as well as a hyperalgesia in the region of the second and third cervical 
nerves. Other authors observed disturbances of sensation in the trigeminal nerve. 

Etiology and pathology of this disease, as well as the relationship of the various symp- 
toms, are not clear. The author points to an allergic diathesis and often coexistent vegetative 
dystonia. As therapy, he recommended the use of antihistamines. New and Kirch inject a 
few cubic centimeters of boiling water into various parts of the swollen tissue and prescribe 
radium radiation. The paralysis of the facial nerve is, as a rule, cured by means of Benerva, 


Vaccineurin, electric treatment, and massage. 


Symmetrische Kaumuskellahmung nach abortiver poliomyelitis anterior acuta (Bulbir 
pontiner Typus). (Symmetric Paralysis of the Muscles of Mastication After an 
Abortive Poliomyelitis Anterior Acuta.) M. Arnadudow. Deutsche zahnirztl. 
Ztschr, 4: 603, 1949. 

The symmetrical, irreversible paralysis of the entire masticatory musculature is a rare 
condition. As in the usual form of poliomyelitis, the paralysis is followed by an extensive 
atrophy of the muscles, which results in deep grooves at the site of the masseter and temporal 
muscles, giving the face an angular form with prominent zygomas. The mandible cannot be 
moved forward or sidewise, and, on account of its weight, tends to gravitate downward, so 
that the patient may have to use an elastic bandage to close the jaws. Feeding becomes 
difficult. 

A case of this sort was observed in a 52-year-old man who contracted the ‘‘ Heine- 
Medinische Krankhert.’’ First his difficulty to swallow was thought to be due to a partly 


erupted third molar until, because of the beginning of a remarkable weakness of the muscles 


of mastication, the suspicion arose that the patient was suffering from poliomyelitis. 


H. R. M. 


Paralysis of Cranial Nerves Complicating Herpes Zoster. Maurice J. Costello and Michael 

J. Scott. Arch. Dermat. & Syph. 60: 558, October, 1949. 

‘*Herpes zoster is presumed to be caused by a filtrable virus similar to, if not identical 
with, that causing varicella, This virus is capable of producing an acute inflammatory 
process in cranial or spinal nerves, ganglions, dorsal and ventral spinal nerve roots, posterior 
gray matter of the spinal cord or the adjacent meninges, and the disease may therefore be 
appropriately termed a neuroganglioradiculomeningomyelitis. Clinical manifestations consist 
of a cutaneous, grouped vesicular eruption on an erythematous base, neuralgia, and, oecasion- 
ally, paralysis. ’’ 

Report of Case 

**CasE 1.—Herpes zoster maxillaris (second division of the trigeminal nerve) with 
facial paralysis. 

**O, J., a 70 year old Negro, was admitted to the dermatologic wards of Bellevue Hos- 
pital on Nov. 22, 1947, at which time he complained of swelling of the left cheek and eyelids, 
of five days’ duration, and of slight dizziness, Pain had not been present at any time during 
the course of his illness. His past history was irrelevant except for pneumonia in 1917 and 
hospitalization of ten days’ duration in November 1940 for acute left epididymitis caused 
by Escherichia coli, which disease had responded to therapy. 

‘‘Examination.—On the patient’s admission a vesicular eruption on an erythematous 
base involved the left side of the nose, the upper lip and the left cheek. A few vesicles were 
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present on the left side of the forehead. The left periorbital region was swollen and the 
palpebral fissure nearly closed as the result of the edema. The left conjunctiva was inflamed, 
ind a purulent discharge was present. Small whitish vesicles, arranged singly and in groups, 
were observed on the inner aspect of the upper lip, the gingiva, the hard and soft palate, the 
uvula and the buceal mucosa, sharply limited to the left side of these structures, including 
the uvula. The inner aspect of the left nostril was covered with crusts. The other abnormal 
findings were bilateral submaxillary adenopathy, more evident on the left side, and a reducible 
right inguinal hernia; vitiligo of the legs and inner aspect of the prepuce was noted. The 
rectal temperature on admission was 104.2 F., and the blood pressure was 134 systolic and 64 
diastolic. 

‘*On the third day after the patient’s admission to the hospital the left eyelids were 
adherent with a purulent exudate. The cornea was clear. Therapy consisted of administration 
of penicillin, 40,000 units every three hours, to combat secondary infection; thiamine hydro- 
chloride, 30 mg. three times daily, and nicotinie acid, 50 mg. three times daily. Compresses 
soaked in saline solution and ointment containing mercury bichloride were applied for the 
relief of the ocular symptoms, The complement fixation tests for syphilis had negative re- 
actions. A complete blood count showed these values: erythrocytes, 5,380,000; hemoglobin, 
14.5 Gm., and leukocytes, 25,250 with 34 per cent polymorphonuclear cells, 62 per cent lympho- 
cytes and 4 per cent mononuclear cells. 

‘*The course in the hospital was uneventful, and on the thirteenth day after admission 
the patient was discharged to the outpatient department clinic for treatment of the ectropion 
which had resulted from cicatrization of the left infraorbital tissues. 

‘*The patient was readmitted on December 11, seven days after his discharge from the 
hospital, complaining of inability to move the left side of his face, of five or six days’ dura- 
tion, and also of swelling and pain over the lateral aspect of the left side of his neck since 
the morning of his second admission. He also complained of slight dizziness. 

‘*Physical examination revealed secondary infection on the left side of the nose and 
the upper lip, with healing in the areas initially involved. No herpetic lesions were noted on 
the tympanic membrane, the external auditory meatus or in the region of the left ear. An 
inflamed, tender, nonfluctuant mass about 7 or 8 em. in width was present on the left lateral 
aspect of the neck not involving the mastoid region. A complete, hence peripheral, paralysis 
was present over the left side of the forehead and face. Because of the ectropion and partially 
because of the paralysis, the patient was unable to close his left eye. The opening power of 
both upper lids was unimpaired, as would be expected, since this ability is controlled by the 
third cranial nerve. The corneal reflex was absent on the left side, but the consensual corneal 
reflex was present, showing damage to the seventh cranial nerve but not to any sensory por- 
tion (ciliary nerves) of the fifth cranial nerve. There was no sensory impairment in the 
region of the ophthalmie or the mandibular division of the trigeminal nerve, but the senses 
of pain, touch and temperature were absent in the area innervated by the maxillary division 
on the left side. The muscles of mastication were unaffected. Sensation of taste on the 
anterolateral aspect of the left side of the tongue was apparently unimpaired, this finding 
indicating that the chorda tympani nerve was not involved. The Romberg and other neuro 
logic signs were abseni. The blood pressure was 118 systolic and 54 diastolic. Electrical 
testing showed no reaction of degeneration. 

‘*On the fourth hospital day the cervical mass, then fluctuant, was incised, and a smail 
lobulation of pus and necrotic tissue was removed. On culture hemolytie streptococci were 
obtained. Consultation confirmed our opinion that the abscess had no relation to the pre- 
ceding facial paralysis. Progressive improvement of the paralysis, with gradual return of 
musele power, was noted. Following his hospital discharge the patient failed to attend the 
hematology clinie for further investigation to rule out the presence of any possible blood 
No residuum of the paralysis was present when the patient was observed six 


dyserasia, 


months after the onset of his herpetic eruption. ’’ 


a. Oe Ws 





QUARTERLY REVIEW OF LITERATURE 


PLASTIC PROCEDURES 


Die freie Hauttransplantation unter besonderer Beriicksichtigung der Verwendung von 
Epidermis-Kutislappen. (Free Skin Transplants With Special Consideration of the 
Use of Epidermis-Cutis Flaps.) K. Schuchardt. Deutsche Zahn-, Mund- u. Kiefer- 
heilk, 12: 1, 1949. 


To cover extensive wound surfaces with free transplants of skin, epidermis flaps after 
Thiersch and full-thickness skin flaps after Wolfe-Krause are useful. The writer has lately 
used more and more the epidermis-cutis flaps after Blair-Brown, who combine the advantages 
of the transplants after Thiersch and Wolfe-Krause, in regard to resistance to microorganisms 
and short healing period. This method functions well and gives a satisfactory cosmetic 
result, with little shrinkage and little tendency to pigmentation. The production of the 
epidermis-cutis flap presents no difficulty since the introduction of special transplanting 
knives (dermatome after Padgett-Hood, Vacutom after Barker). The writer discusses in 
great detail the taking of the transplant, the preparation of the defect, the biologic processes 
connected with the healing of the transplant, and the methods of bandaging of the donor 
site as well as of the transplant. 

The following cases are cited: plastic procedures on the vestibulum of the mouth after 
Esser; plastic procedures on the lower lip in cases of ectropion caused by lupus; plastic 
surgery of the skin in a scalped child. 

The writer recommends the covering of donor sites, when a skin flap has been removed, 
with free epidermis-cutis transplants to eliminate slowly granulating surfaces. 

H. R. M. 


CLINICAL AND LABORATORY RESEARCH 


Electron Microscope Studies of Structural Changes in Enamel Following Topical Applica- 
tions of Sodium Fluoride. A. Syrrist. Odontol. Tidskr. 57: 106-112, 1949. 


Histologic investigations by means of the electron microscope suggest that by topical 
applications of sodium fluoride the superficial layer of the enamel may undergo a structural 
alteration. The new enamel structure is more acid-resistant and is denser than the original 
one. These acquired qualities of the enamel may explain the mode of action of fluorine as a 


earies-reducing agent. 
R. F. 8. 


Undersékning betriffande fosforsyran i silikatcement. (A Study of the Phosphoric Acid 
in Silicate Cement.) H. Peiper. Svensk. Tandl. Tidskr. 42: 73-78, 1949. 


This investigation indicates that the percentage of free phosphoric acid in the liquids 
of silicate cements has no vital importance for the degree of acidity in the hardened cements. 














Editorial 


Looking a Gift Horse in the Mouth 


HE dentists of the United States have received a welcome gift from the 

American Cancer Society, a monograph on mouth cancer. The American 
Cancer Society is to be congratulated on recognizing the importance of the 
dentist in this problem. The photographic reproductions and the make-up of 
the monograph are very fine and it is unfortunate that its scientific worth does 
not measure up to its mechanical excellence. 

The monograph credits dentistry with a significant role in the early de- 
velopment of surgery for tumors of the head and neck ‘‘sinee the second (and 
first publicized) general anesthesia for surgery about the head and neck was 
given by a dentist.’’ Let it suffice to call this an understatement and the ac- 
count of Well’s retirement from practice ‘‘because of an anesthetic death of 
one of his patients’’ a gross misstatement. 

The author is condescending toward dentistry and admits that the dentist 
is ‘‘familiar with the normal anatomy of the oral cavity and hence should be able 
to recognize any departure from the normal.’’ The phrase ‘‘should be able’’ 
is misleading. Do the cancer experts not know that the dentist is especially 
trained to recognize abnormalities of the mouth, and that oral disease is the 
responsibility of the dentist, not of the physician? In discussing incorrect diag- 
nosis, the dentist’s field is missed by a far greater degree than the misdiagnoses 
to which the author is directing attention. We quote, ‘‘To the ethical dentist it 
might even seem presumptuous to offer any suggestion or advice with so serious 
a connotation as cancer. Although not always circumscribed by such a limited 
concept of his responsibilities, nevertheless, the average dentist has probably 
received scant instruction in dental school concerning the symptoms of mouth 
-ancer and the importance of early diagnosis.’’ Such ‘‘ poppycock’’ is discourag- 
ing. Is the doctor so naive as to believe that medical students actually receive 
more training in the diagnosis of oral disease than do dental students. What is 
the point of this drivel on ethies and ‘‘so serious a connotation’’? Perhaps this 
is all leading to a sentence under Biopsy: ‘‘For the dentist, the best disposition 
of suspected cancer is to refer the patient to a surgeon, to a tumor clinic, or a 
hospital.’’ The thing for the dentist to do in every instance is to complete his 
diagnosis. He is, and must be, trained for this. Where biopsy is indicated it 
should be taken by the man whe first sees the lesion and read by one qualified in 
oral pathology. And, please, the biopsy should not be taken with a dental 
rongeur as suggested in the monograph. When the dentist cannot complete his 
diagnosis he consults with the man best qualified to assist in the particular case, 
whether that man be a D.D.S., an M.D., or someone else. He should not refer to 


“e 


the indefinite—a surgeon, a clinic, or a hospital. 
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Considerable discussion is devoted to misdiagnosis of syphilis and use of 
antiluetic therapy for lesions that actually are tumors. The author should know 
that dentists do not make this error as they do not give antiluetic therapy. 
When this error is made it is a medical, not a dental, mistake. Vincent’s infec- 
tion is given as a cause of simple inflammatory ulcer of the cheek or tongue, 
although such a causal relationship is rare. The author labors the point that 
traumatic ulcers are not due to irritation from sharp teeth and that the ‘‘con- 
tact of teeth with a cancerous ulcer is usually merely coincidental.’’ Perhaps 
this may be true in some degree, but should we not have some evidence? 

Leucoplakia is recognized as of little clinical significance when uncompli- 
cated, but then the statement is made that all patients with marked leucoplakia 
should be referred by the dentist for periodic medical examination. What is so 
magical about examination by an M.D.? Is the oral cavity now his field? Does 
the average physician, or the author, differentiate leucoplakia from lichen planus, 
cheek chewing ulcers, drug burns, and ectopic sebaceous glands? Does the 
author believe that leucoplakia is any white area on the mucous membrane? Is 
not dyskeratosis or at least hyperkeratosis a required diagnostic feature of 
leucoplakia ? 

Under the heading of dental abscess the monograph falls into error in at- 
tempting to discuss x-ray diagnosis of oral lesions. The statement is made that 
‘*Should the roentgenograph show evidence of marked bone destruction, particu- 
larly of the antral walls, the diagnosis of cancer is almost certain.’’ Any well- 
trained dentist knows better than to accept this as factual. Why should the ‘‘pru- 
dent dentist’’ refer all cases of ‘‘multiocular cystic disease of the mandible or 
maxilla to a surgeon, a tumor clinic, or a hospital for adequate study and surgical 
treatment?’’ The statement that dentists ‘‘invariably’’ treat adamantinomas by 
extraction and an attempt to remove the tumor by curettage or morcellation is 
untrue, but more dangerous is the inference that university degrees confer 
ability. Dentists can perform oral surgery well, poorly, and indifferently, de- 
pending on their abilities and training. The same is true of men with medical 
degrees. The discussion of releasing the tumor from its restraining bony wall 
is not founded on a knowledge of the true pathologic picture. 

The subject of avitaminosis as an etiological factor is overemphasized, the 
mere association of tumors and vitamin deficiency being assumed to represent 
cause and effect. Such a claim is amazing, in view of the author’s prior and 
later reluctance to accept association as causal relationship between chronic irri- 
tation and neoplasms. 

A few small points bear attention: Oral melanosis in Negroes is not a 
benign lesion, as stated, but is a normal condition and as such is not limited to 
Negroes but may also be observed, an occasion, in lighter races. The statement 
that wearing down of teeth, their decay, and their loss might well be considered 
natural phenomena is silly. The recommendation to grind down teeth to the 
gum margin after radiation therapy and leave the ‘‘roots to plug the socket’’ 
sends cold shivers through us. The statement that the dentist should never 
extract teeth if there is any suspicion of mouth cancer except on request of the 
physician who is to treat the growth is unsound. This would be more realistic 
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if it read that the dentist should not extract teeth except after consultation with 
the attending physician or surgeon. The author reveals his unfamiliarity with 
dental society programs when he states that in former years no papers dealing 
with mouth cancer were presented. 

The author, we believe, is probably an excellent surgeon, particularly in 
caneer surgery of the head and neck, but that does not qualify him to discuss 
oral diagnosis, dental education, dental ethics, and the conduct of dental so- 
cieties. Some of the suggestions for referring patients for medical care may be 
well founded in a large city blessed with such an institution as Memorial Hos- 
pital. However, early diagnosis of most oral cancer will not be accomplished at 
Memorial Hospital. By and large, it must be done by every dentist carefully 
examining and completely diagnosing each oral lesion in every city, town, and 
village across this huge continent. Early diagnosis means finding the lesions 
before they are large enough to attract the attention of the patient or before they 
are observed in a casual ‘‘mouth inspection’’ in the course of a general physical 
examination. We hope that the American Cancer Society will consult qualified 
dentists in the fields of oral pathology, oral diagnosis, and oral surgery before 
producing its proposed motion picture on diagnosis of oral tumors. 

The American Cancer Society has performed a valuable service in producing 
and distributing this monograph. Qualified dentists will recognize and excuse 
the factual errors in the text and its mission of redirecting the attention of den- 
tistry to the problem of oral cancer will be fulfilled. 


H. B. G. R. 





Operative Oral Surgery 


PRINCIPLES AND TECHNIQUE OF EXODONTIA 


FRANK W. Rounps, A.B., D.D.S., D.Sc.(Hon.), Boston, Mass. 


(Continued from the January issue, page 11.) 
Superior Third Molars 


HE superior third molars do not follow any set pattern in their con- 

struction, and the variations in their crown and root forms are far more 
diversified than in any of the other teeth. These anatomical irregularities 
combined with the obscure position of the superior third molars in the maxilla 
often present problems to the exodontist which demand serious preoperative 
consideration and expert technical ability. In Fig. 26 some of these malfor- 
mations were illustrated. Fig. 106 portrays various types which are more 
frequently encountered in routine practice. A mere glance at these emphasizes 
the complete lack of uniformity. The more striking characteristics peculiar 
to these teeth were touched upon earlier under the heading ‘‘ Anatomical Land- 
marks.’’ But aside from the freakiness of the tooth itself, its relationship to 
the tuberosity must be considered. I? it is anchored in the bone by multiformed 
roots or is malposed, excessive or misdirected foree during extraction may 
cause the whole tuberosity to give way rather than the tooth. Such a fracture 
results in its being firmly embedded in, and enveloped by, a mass of detached 
ossistructure which is usually further involved by lacerated soft tissues and 
profuse hemorrhage. Obviously it is an accident to be guarded against. <A 
large tuberosity extending a distance posteriorly to the tooth is more likely 
to be dislodged than one which curves upward directly behind it. 


Position of Patient and Operator—In Figs. 73 and 75 the relative 
positions of the patient and the operator and the disposition of the fingers of 
the operator’s left hand when extracting superior posterior teeth were illus- 
trated. In some cases, however, when this tooth is obscured by displacement 
or other interference, better access to it can be obtained by raising the chair 
until the head of the patient is slightly above the operator’s shoulders. The 
mouth should seldom be opened to its fullest extent. This is especially im- 
portant if its orifice is small, the cheeks fleshy, or the tooth displaced buceally. 
Better vision usually is obtained through the embrasure between the buccal 
walls of the maxillary posterior teeth and the retracted cheek than through 
the oral cavity itself. When the mouth is open to its fullest extent, the ramus 
and coronoid process of the mandible are drawn forward into close proximity 
to the third molar. This not only obscures the view of the tooth but interferes 
with instrumental application and prevents the proper execution of the ex- 
traction movements. An open mouth to about two-thirds of its full extent 
usually affords the best access. As previously mentioned, the operator stands 
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t the right side of the patient when extracting a right molar, but if operating 
n the posterior part of the left side of the arch, he assumes a front stance 
nd bends his body slightly forward. The patient’s head is directed to left 
r right as is indicated, to assure him a good view throughout the procedure. 





Fig. 106.—Types of superior third molars. The first row shows the buccal, the second 
row the lingual, the third row the mesial, and the fourth row the distal surface. (After 
George B. Winter.) 

Forceps.—Standard Forceps No. 4 were designed for and are particularly 
suitable for superior third molars. The construction of this instrument was 
leseribed in Fig. 46. In referring to it, special note should be made of the 
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correct offset of the shank from the handle, and its short, blunted beaks, which, 
with their corresponding coneavities, accurately adjust themselves to the neck 
of a third molar’s malformed crown. Standard Forceps No. 2 is our second 
choice, but it may be used satisfactorily, however, only when free access is 
obtainable in a spacious mouth. In a constricted area the length of its beaks 
prevents its correct application in line with the tooth’s long axis. This is 
especially true if the tooth is deflected buceally. Standard Forceps No. 3 is 
rarely adaptable since its pointed buccal beak has a tendency to slip to the 
distal from its insecure seat when pressure is applied, thereby inviting a hazard. 








Fig. 107.—Winter ossisector No. 1 R and L. A hand pressure chisel designed for excision 
of ossistructure distal to third molars. 


If the tooth presents a normal crown and has three roots this instrument may 
be used, but if the crown is small or peg shaped and there is only one conical 
root, Forceps No. 2 is obviously a better choice. In addition to forceps, the 
Cryer levers (Fig. 56) and Winter ossisector, No. 1 R and L (Fig. 107), are 
valuable, and, in the author’s hands, indispensable supplementary instruments. 


Order of Extraction—The extraction of this tooth, as a rule, should 
precede that of the second molar and in fact, when a sequence of teeth are to 
be extracted from the superior arch, if conditions are favorable, the third 
molar being the most remote, should be extracted first. This rule is reversed 
only when the tooth is impacted and aceess is difficult, or when the second molar 
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is also to be extracted and its prior removal will simplify the operation. If all 
the teeth on the upper arch are to be removed, the advisable procedure is to 
start with the most posterior tooth on one side and come forward to the cuspid. 
The same succession is then carried out in the opposite side and finally the 
anterior teeth are removed. When both of the superior third molars are in- 
eluded in the same operation, it is generally desirable to extract the one which 
presents the most difficulties first. 


Application of Forceps.—Securing a good adjustment of the forceps to 
this tooth often virtually completes the operation, as frequently its roots are 
so shaped that the tooth is released and leaves its socket on the initial appli- 
cation of the foreeps. This happening most often occurs when the tooth is 
deflected bueceally, which it is in a large proportion of cases. As a clinical 
finding it has been observed that when a superior third molar is so displaced 
it usually has a single or fused root formation generally conical in shape, and 
either short and straight or presenting a slight distal curve. As the forceps 
are applied a wedged force is created, thereby expelling the tooth from its seat 
into the beaks. 

The correct forceps having been selected, the palatal beak should be ad- 
justed first, vision being obtained through the partially opened mouth, and 
then the bueeal beak, provided of course that access to the tooth is readily 
obtained. If, however, the tooth is hidden by soft tissues on the buceal side 
it may be advisable to adjust the buceal beak first, a sufficient flap having been 
released to prevent trauma to gums or cheek. In applying the forceps, the 
operator must avoid engaging the tuberosity posterior to the tooth. An alveolar 
application in this area is distinctly contraindicated unless the process is 
diseased, when a slight adjustment may be permissible. Such a technique should 
be executed with care, however, as there is always danger of fracturing the 
tuberosity, especially if it is prominent. Whenever it becomes necessary to 
secure a forceps adjustment above the alveolar margin, the purposeful removal 
of a section of the buecal plate is a safer course to pursue. 


Extraction Movements.—It is difficult and often impossible to bring out 
in a radiograph a detailed presentation of the root formations of superior third 
molars. When they are multiple, irregular, tortuous, and overlapping, expert 
roentgenographie technique is required to portray every bit of preoperative 
information which is so essential in guiding the operator. Even this at times 
fails to accomplish its purpose. The result is that some element of doubt may 
be ever present as to the exact number or directions of obscure root ends. This 
uncertainty should always stimulate caution and careful planning against root 
or bone breakage. <A practical way of safeguarding extraction movements is to 
consider every case, however simple it may appear, as one offering complicating 
factors and then carry out every precautionary measure. 

A practical and satisfactorily proved procedure is as follows: 

1. With a small convex bladed scalpel (Fig. 70), make an incision in the 
cum, starting at the distobucecal surface of the third molar and carrying it 
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distally approximately 1 em. If the tooth is isolated, a corresponding incision 
is made to the mesial surface. 

2. Insert the pointed end of a periosteotome (Fig. 70) into the inter- 
proximal space between the second and third molar and raise the gum including 
the periosteum away from the buceal osseous margin. This technique was 
illustrated in Fig. 84. This released flap may be extended anteriorly, 
posteriorly, and superiorly, as far as is necessary to amply conserve the soft 
tissues. 

3. Cut away a small triangular segment of ossistructure immediately distal 
to the tooth, chiefly distobuceally. The object of this excision is to remove any 
osseous resistance at this point when the tooth is released from its socket, 
thereby preserving the integrity of the tuberosity. Any suitable chisel (Fig. 64) 
may be employed for this purpose, or a surgical bur, properly controlled, may 
be used. In our hands a Winter ossisector No. 1 is the ideal instrument. 
The angulation of the blade is perfectly adapted to the area; the bone is 
readily eut through by hand pressure; the shank holds the flap away and serves 
as a soft tissue retractor; and good vision and perfect control are maintained. 
Fig. 108 illustrates its application on the left side. 


"os 
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Fig. 108.—Application of Winter ossisector No. 1 L to the ossistructure distal to a superior 
left third molar. 

4. A Cryer lever with its concave surface placed against the mesial wall 
of the third molar is inserted under pressure into the second and third molar 
interproximal space, with its pointed end engaging the mesial root. Utilizing 
the buccal process as the fulerum, moderate force is applied (Fig. 109). As a 
result of this leverage the tooth is tipped slightly to the distal surface into 
the space created by the bone excision, and an effective release of the roots 
from their cancellous encasement is obtained. Excessive pressure, however, 
must be avoided as it can readily fracture a root end. 
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5. The foreeps application then follows. 

When the foreeps have been adjusted, if the lever pressure has not 
sufficiently loosened the tooth to dislodge it, it is carried bucally with a degree 
of foree varying with the strength of the tooth itself and the remaining 
resistance to be overcome (Fig. 110). In most instances this will completely 





Fig. 109.—Application of a Cryer lever to dislodge a superior left third molar. 





Fig. 110.—Application of Standard Forceps No. 4 to a superior left third molar. Note the 
position of the fingers of the operator's left hand. 
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release the tooth which is then delivered from its socket by a tractile movement 
downward and outward on a line usually buceally to the median line of the 
ridge. 

When the roots are considerably spread or are interlocked, greater re- 
sistance will be encountered, and in such a case even more caution must be 
exercised to avoid fracturing a root tip. If the buccal movement does not 
completely free the tooth, it should be carried lingually and carefully swayed 
back and forth until the osseous septa between the roots are broken up, when 
it is brought from its socket in the direction of least resistance. 

The two buceal roots of this tooth will on rare oceasions be divergent, 
the mesiobuceal root inclining mesially and the distobuceal root inclining 
distally. In such a case a small segment of the buccal plate of the alveolus may 
break away and remain attached to the tooth. When such a root formation is 
observed, it is often wise purposefully to remove a sufficient area of the buccal 
process with ossisector or chisel prior to the application of extraction pressure. 

The fusion of all the roots into one is very common with the superior third 
molar. When this condition exists its extraction is usually a very simple 
matter. The mere application of the Cryer lever or of the forceps with a 
slight pressure on the beaks will often cause it to leave its socket instantly. 
If the radiograph shows that the antral floor approximates or envelops such 
a tooth’s apex, care should be exercised not to exert any upward forceps 
pressure lest such force push the tooth into the sinus. This disconcerting 
happening can definitely be avoided by using the forceps only to withdraw 
the tooth after the laterally executed lever application. 

In any operation on the superior third molar, the tuberosity must con- 
stantly be kept in mind, and if during any pressure instrumentation its slightest 
movement should be detected it becomes a definite danger signal. It is a sure 
warning that insufficient preliminary osseous excision has been executed. If 
the third molar has been isolated for some time, the osseous structure surround- 
ing the tooth is usually more firm, and even greater precautions in safeguard- 
ing the tuberosity should be taken than if the teeth in front of it are in 
position. In some mouths the gum tissue is very heavy on the palatal aspect 
of the tooth or the entire crown may be enveloped. Unnecessary traumatization 
of soft tissues is a sequence unless ample flaps are made. 


Displacement.—The third molar is out of alignment more frequently than 
any other superior tooth and, as before stated, is usually displaced to the 
buceal side of the arch. When so malposed its position may vary from a slight 
deflection to a complete eruption, with its whole occlusal surface directed toward 
the cheek. Seldom is more than one conical root present. A correct adjustment 
of the buccal beak of the forceps may be difficult, but Standard Forceps No. 4 
are designed to solve this problem and usually do. If complete inaccessibility 
for the forceps is evident, as may happen in a rare ease, the tooth ean be 
released with the Cryer lever pressure described, and the long beaks of 
Standard Forceps No. 2 introduced into the embrasure to grasp and withdraw 
the detached tooth. Care must be taken not to bruise the cheek. 
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If the tooth is palatally displaced it ordinarily has three normally de- 
veloped divergent roots. The previously described flap is made on the palatal 
instead of the buceal aspect. Without this being done a tear of the palatal 
soft tissues is invited. The preliminary osseous dissection is performed at the 
distopalatal surface. The Cryer lever is inserted deeply into the interproximal 
space between the second and third molars and the tooth slightly loosened from 
its seat. Caution must be exercised not to overdo this pressure, or a fractured 
root tip will result. Foreeps No. 4 are then adjusted. The extraction move- 
ments are first definitely palatal, then slightly buccal. These are repeated if 
necessary and the tooth is then withdrawn in the palatal direction in which it 
was deflected. 


Caries—When the superior third molar crown is somewhat involved 
with caries on its mesial or distal surface, the previously outlined procedure 
with ossisector, lever, and Foreeps No. 4 usually successfully completes the 
extraction, but when the coronal earies is extensive and the parts remaining 
are rather firm, better execution is accomplished with Standard Forceps No. 2 
since their slenderer beaks can more accurately grasp the roots. 


Gingival Caries—Caries on the buccal surface extending around and 
above the gum margin is frequently encountered. When the decay is of 
considerable extent, one beak of the foreeps is applied with considerable force 
high up on the palatal surface of the tooth and the opposite beak is carefully 
adjusted to the buceal surface, but no attempt is made to direct it excessively 
high on this side. The Cryer lever pressure initially has loosened the tooth. 
The extraction is consummated by the usual buccal movement. Gingival decay 
is not frequent on the palatal surface, and if existent presents no complication 
if the palatal beak of the forceps is well placed. 


Multiple Roots United.—When the crown is destroyed by caries and the 
roots are intact, hardly ever should removal by forceps be attempted until 
they have been loosened by a lever application. (In this connection a previous 
statement bears repetition; namely, that in utilizing any lever, sound ossistruc- 
ture and not an approximal tooth must constitute the fulerum unless the tooth 
is also to be included in the extraction.) These roots may be fused or may be 
interlocked or divergent. If fused, the lever pressure alone generally pushes 
them to the surface. If the parts are of considerable size, Forceps No. 2 are 
needed to complete ther removal, the movements which are employed being 
the same as if the crown were present. If the remnants are small the forceps 
adjustment is made to the palatal and mesiobuccal surfaces. In most of these 
eases the beaks should be sent well up on the roots for a firm attachment, but 
this must be done cautiously as the process is never very heavy in this region 
and no great amount of force is necessary. Not many cases occur in which 
two roots are united and one is isolated. When this condition is encountered, 
the forceps are attached to the two joined roots and they are extracted by the 
usual movements. This procedure nearly always loosens the remaining root 
and its removal is accomplished with the forceps by a rotary movement. If 
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all roots are separated, the most accessible one is released first by rotation of 
the forceps unless it is flattened when buceopalatal pressure is employed. 


Deep-Seated Roots.—When the remaining roots of the superior third 
molar are small in size and are deeply seated in the apical area, great care 
must be taken to avoid a tuberosity fracture or, if the antral floor is close by, 
not to push an apical fragment into the sinus. This accident can readily 
eventuate if upward pressure is exercised and particularly so if apical pathology 
is present. The technique of operation does not differ materially from that 
on roots of superior first and second molars when in like condition. 


Antral Penetration Radiographs of superior third molars frequently 
show the line of the antral floor apparently to cross the tooth and indicate 
the probability that one root apex penetrates the sinus or perhaps that all its 
roots are so involved. This presumption does not always hold true, for, as often 
happens, divergent roots may project themselves along the outer and inner 


walls of the cavity. It thus dips down between them and they do not actually 
invade it. A single root as well may lie alongside the lateral wall and create 
the same impression. While such artefacts are common, root penetration into 
the antrum is frequent enough to justify the operator in assuming that every 
tooth does so, if the radiograph discloses the possibility. Naturally, when 
faced with this contingency, every precaution will be taken to avoid a root 
fracture and to conserve the septal bone between multiple roots. 

After the tooth is removed, the apical opening into the sinus, if existent, 
is small and rarely presents complications. Before contamination of the 
socket from oral secretions can occur, a sterile gauze pad is quickly placed 
over the area and the establishment of a normal blood clot thereby hastened. 
This effectually seals the cavity and ordinarily the wound heals uneventfully. 
Should the antral opening appear to be of a size sufficient to cause postoperative 
trouble, the oral opening can be wholly or partially closed by drawing an 
enlarged flap over it with sutures. This procedure may be helpful in assuring 
one that the reduced size of the socket will enhance the maintenance of the 
integrity of the clot. Exploration of the antral perforation with a probe is 
unnecessary and contraindicated, for the existence of the opening usually is 
evidenced by blood bubbles created by the expiration of air during the 
respiratory process. The patient should be advised that a few drops of blood 
may appear in the nostril on the affected side and that clotted blood may be 
expectorated until the sinus clears itself. 

Since at present we are only discussing the modus operandi of routine 
extractions, we shall defer a consideration of fractured tuberosities, super- 
numerary third molars, fusions, loss of third molar teeth and roots in the sinus, 
and impactions for later chapters. 


(To be continued.) 
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AMELOBLASTOMA 


RatpH RayMonp MeEzrow, D.D.S.,* MERION, Pa. 


N AMELOBLASTOMA is a benign soft epithelial tumor derived from the 
A epithelial portion of the tooth follicle, particularly that portion which has 
the potentiality of producing enamel, even though enamel is not found in the 
tumor. 

Among the suggestions as to etiology are: 


1. Inflammation and trauma disturbing the enamel organ. 

2. Displaced epithelial rests of Malassez from the enamel organ. 
9 

) 


Development of the tumor from odontogenic cysts. Several cases of this 
type were reported. 

4. The surface epithelium of the jaws forming the tumor. 

5. Embryonieally displaced epithelium in other parts of the body initiating 
the tumor. 

Formerly the term adamantinoma was used, suggesting a tumor composed 
of enamel, but since no enamel is demonstrable, ameloblastoma or adamanto- 
blastoma is the better term. 

The tumor usually initiates as a small, solid, organic mass near the periphery 
of the mandible and grows slowly at the expense of the surrounding bone. By 
virtue of the pressure, there is destruction of bone through osteoclastic behavior, 
until the cortical plates are so thin that they become distensible by the growing 
mass. 

The tumor usually undergoes a change from a homogeneous to a cystic 
form, partitioned by fine trabeculae of bone—hence the characteristic radio- 
vraphie appearance which has resulted in the designation of the tumor as a 
multilocular eyst.* 

Clinieally, the tumor is essentially one appearing in mid-life, the average 
age being about 30 years. However, ameloblastomas have been reported almost 
at every age. They seem to occur more often in men. The angle of the jaw 
and the premolar region are the most common sites of growth, New, however, 
out of eight eases at the Mayo Foundation, reported two occurring in the maxilla 
and six in the mandible. 

In a strict sense, the ameloblastoma is a central tumor which grows slowly 
over the years. Often as high as ten to twenty years elapse before clinical 
evidence of the tumor is apparent. 

Ivy reported a case in which he demonstrated the follicle of an unerupted 
second premolar as the etiologic factor in a slowly growing ameloblastoma.* 


*Adjunct Attending Oral Surgeon, Sydenham Hospital, New York, N. Y.; Instructor, Oral 
Pathology, Temple University, School of Dentistry, Philadelphia, Pa. 
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Although the tumor has been classified as benign, cases that have undergone 
malignant change have been reported. In rare instances, even metastasis has 
been reported. Thoma suggested that since even long-standing ameloblastomas 
rarely invade soft tissue, this factor can be used as a means of differentiation 
between the ameloblastoma and a true malignancy.°® 

The question of recurrence is a significant one. It seems that most of the 
large, long-standing ameloblastomas, seem to recur even when removed radically, 
including the apparently healthy bone surrounding the tumor. This is due 
apparently to the proliferation of tumorous epithelium through the Haversian 
system of the bone. However, when the tumor is detected early and radical 
excision is done, there is much less possibility of recurrence. 

It is my opinion that we are dealing with a ‘‘locally malignant tumor’’ that 
must be removed radically even when discovered in its infancy. However, even 
though realizing that most large and leng-standing ameloblastomas would result 
in either resection or disarticulation eventually, I feel that, because of the slow 
rate of growth, these measures should be resorted to only when there is so slight 
an amount of normal bone surrounding the tumor that radical enucleation is 
impossible. In any case, the patient should be advised of possible subsequent 
regrowth and future operative procedure. 

A ease advanced by the school of early resection is that the tumor once 
disturbed by incomplete excision grows more rapidly, and there is therefore a 
greater probability of malignant change. However, weighing the rarity of the 
occurrence of malignant change against the psychologic trauma incident to 
resection, it would seem more humane to excise the recurrent masses over the 
years, leaving on each occasion the inferior border of the mandible to give form 
and support to the jaw with an attempt to postpone the inevitable radical 
procedure. 

The use of radiation therapy has had but little success, since the epithelial 
cells are resistant to this form of therapy. However, irradiation after excision 
has been used in the hope of preventing recurrence and the necessity for radical 
resection. 

Thoma stated that Kotany (1936) of Vienna advised the use of radium 
after surgical removal, and periodic control with x-rays, Quick (1938) recom- 
mended prolonged heavy irradiation followed by conservative surgery, and post- 
operative application of filtered radium. 


Radiographic Findings 


Radiographically the monocystie ameloblastoma is difficult to differentiate 
from the odontogenic cyst, with the exception that the latter seems to displace 
teeth while the former usually encloses teeth. There is usually a denudation 
of the root of the teeth and replacement of alveolar bone by tumor tissue. The 
polycystic ameloblastoma has to be differentiated from the central giant-cell 
tumor and central myxofibroma. Long-standing ameloblastomas usually cause 
greater distention of the alveolar plates of bone, and the trabeculations take 
on the shape of loculi rather than the straight striations of the giant-cell tumor 
and the myxofibroma.® 
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Histopathology 

The young tumor is composed of a connective tissue stroma which contains 
the early forming epithelium. This epithelium is similar to that of the dental 
lamina which forms the tooth bud. Later, the epithelium becomes more mature, 
forms follicles with cylindrical cells at the periphery, the center taking on the 
appearance of stellate reticulum. Rather than continuing in its development 
into a tooth bud and forming enamel, the follicle undergoes cystic degeneration 
with the formation of fluid. The connective tissue becomes compressed and we 
have the radiographic appearance of loculi. 

Macroscopically, the solid type of tumor is white in color, granular in con- 
sistency, and usually encapsulated. The polycystic type is composed of com- 
partments, some of which are solid, others of which contain fluid of a mucous 
or colloid nature. The compartments are composed of thin, epithelial linings 
backed by fine fibrous tissue. While the tumor cells produce no enamel, they 
occasionally form melanin. 

Many surgeons base the choice of their treatment on the histologic picture 
of the tumor. Simmons stated that the eases in which cuboidal cells predominate 
probably represent the more malignant forms of growth, while cases of the cystic 
type, presenting well-developed ameloblastie cells, represent the more benign 
forms. In the latter, recurrence is slow and ean be recognized easily. 


Case Report 

The following is a case report of ameloblastoma with a singular histologic 
picture. 

During October, 1948, a Negro woman, aged 27, presented herself in the 
dental elinie with chief complaints of a sharp pain while eating and a constant 
dull pain while resting. 

Two years before entering our clinic, while residing in North Carolina, the 
patient noticed a painless growth in her mouth in the area of the mandibular 
left premolars. A local dentist* excised the mass, and removed a mandibular 
tooth. He warned the patient of the possibility of continued difficulty. Six 
months after excision, there appeared to be a slow regrowth, and one year ago 
this had become a large mass. One month prior to entry, she noticed that the 
tumor which was previously limited to the alveolar crest and labial mucobuccal 
fold had grown into the lingual fold. One week prior to entry, she noted a slight 
extraoral swelling and the onset of pain. The family history was irrelevant. 

Intraoral examination revealed a swelling of the right mandibular labial 
fold in the premolar region. A cauliflower, fulminating growth, which was soft, 
red, and succulent, mushroomed from the right premolar region.to the left 
central incisor region (Fig. 1). 

It measured approximately 3 em. by 2 em. by 2 mm. The mass extended 
from the erest of the ridge into the labial mucobuceal fold and lingually to the 
floor of the mouth. It was painful on palpation, and had a soft area of sup- 
puration. The right second and third molars and the right central and lateral 
incisors were in situ. However, the mass seemed to displace the incisor teeth 
(Fig. 2). 


*The dentist in question could not be located for consultation. 
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Extraoral examination revealed a slight swelling in the right mandibula: 
area which was entirely soft and not indurated. The right submaxillary gland 
was palpable (Fig. 3). Radiographic examination revealed a very large radio 
lucent area extending from the right mandibular molar to the left lateral incisor 


Fig. 


Fig. 2. 


The left central and lateral incisors appeared malposed, apparently displaced 
by the destructive lesion (Figs. 4, 5, 6,7, and 8). Through the radiolucent area 
were fine striations of opacity forming multiloculations. The occlusal view gave 
evidence of a destruction of the lingual, labial, and cortical plates of bone, with 
extreme destruction of the labial plate (Fig. 9). Lateral views reaffirmed the 





AMELOBLASTOMA 





162 RALPH RAYMOND MEZROW 


presence of extensive destruction, and were indicative of the degree to which 
the lesion had encroached on the right inferior border of the mandible. Interest- 
ingly enough, the invading lesion had also caused resorption of the mesial root 
of the right mandibular first molar (Fig. 10). 


Fig. 9. 


By virtue of clinical and radiographic evaluation, the tentative diagnoses 
of ameloblastoma or central giant-cell tumor were made. 
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Under infiltrative anesthesia, a biopsy was taken in the area conforming 
to the erest of the ridge. Histologic study revealed surface epithelium which 
extended deep into the underlying connective tissue. The epithelium was 
markedly edematous and densely infiltrated by polymorphonuclear leucocytes. 
Its basal layer, though sharply demarcated, showed cellular irregularities. The 
nuclei were fairly large and showed definite nucleoli and occasional mitotic 
figures. Frequently the epithelium appeared in ringlike arrangements with 
the center filled by markedly inflamed connective tissue (Fig. 11). Through- 
out, the intervening and underlying connective tissue showed very extensive 
infiltration by polymorphonuclear leucocytes (Fig. 12). 

Diagnosis: A severe nonspecific inflammatory process with conspicuous 
epithelial proliferation due to the inflammatory process, No evidence of 


neoplasm. 





Fig. 10. 


Because of the incompatibility of clinical and histologic diagnoses, a second 
biopsy was taken deep within the tumor mass. 

According to the pathologie report, the section was composed of connective 
tissue stroma with epithelial inclusions and patterns of different characteristics. 
There was a marked generalized round-cell invasion indicative of severe inflam- 
matory change. The stroma was composed of a loose, fibrous connective tissue. 

The epithelium in some areas was well demarcated, though markedly edem- 
atous. In other areas, the basal layer was not well demarcated and was invaded 
by inflammatory cells. As in the other section (first biopsy), the epithelium 
took a ringlike shape in which inflammatory cells were contained. Epithelial 
projections, with the bordering cells remotely resembling ameloblasts, joined 
together and surrounded what could be interpreted as stellate reticulum. How- 
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ver, the epithelial cells were more squamous than the typical columnar amelo- 
lasts. In still other areas, the tumor had undergone ecystie degeneration and 
only the ‘‘ameloblastic’’ outer layer of cells was discernible (Fig. 13). 

The microscopic picture was compatible with the diagnosis of ameloblastoma. 
Since the tumor had destroyed all but a narrow section of the inferior border 
of the mandible, there was no recourse but to recommend resection of the man- 
dible from the angle on the right side to the mental region on the left. The 
operation was performed under endotracheal ether anesthesia.* 


A V-shaped incision was made from the apex approximately 3 em. to the 
left of the hyoid bone to a point corresponding to the left mental region of the 
mandible, and from the apex to a point corresponding to the right angle of the 
mandible (Fig. 14). The flap was elevated and retracted, exposing the super- 
ficial and deep cervical fascia (Fig. 15), All bleeding vessels were ligated with 
000 chromie catgut sutures. Further dissection exposed the right submaxillary 
gland which was atrophie (Fig. 16). Wharton’s duct was tied, and the gland 
was removed. (This was apparently the mass palpated and thought to be a 
submaxillary adenopathy. ) 

The mental, quadratus labii inferiorus, triangularis, and platysma muscles 
were all detached from the mandible. Internally, the geniohyoid, genioglossus, 
internal pterygoid, and mylohyoid muscles were separated from the mandible, 


leaving it free to be resected (Fig. 17). 


*Dr. John Reese, of Jefferson Hospital, Philadelphia, was the chief attending surgeon 
at the operation. 
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A Gigli saw was passed around the mandible, and the latter cut at the right 
angle and the left mental regions (Figs. 18 and 19). The resected mandible and 
tumor were removed en bloc. The specimen was taken for additional histologic 
study which was thought necessary to ascertain whether any tumor fragments 
had been left in the remaining portions of the mandible. The resected specimen 
is shown in Fig. 20. 


Fig. 21. 


The subcutaneous tissues were closed with 000 plain catgut sutures, and 
the skin with interrupted simple 0000 silk sutures (Fig. 21). A one-ineh plain 
pack was then inserted to fill the dead space completely. This was later grad- 
ually removed, commencing on the second postoperative day. 
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The patient made an uneventful recovery. 


If, after a reasonable length of time, there is no recurrence of tumor, a 
portion of the crest of the tibia will be taken and grafted to the resected man- 
dible so as to improve the appearance of the patient. 


Summary 


A brief résumé of the etiology, course, and treatment of ameloblastoma has 
been presented. <A case report of an ameloblastoma with a singular histologic 
appearance has been described. 


Conclusions 


Ameloblastomas, when discovered in their infancy, should be radically 
excised. The patient should be warned of the probability of recurrence of the 
tumor. Consequently, the patient should return frequently for postoperative 
observation. However, once the tumor has invaded extensively, and particularly 
if it has destroyed the borders of the mandible, there is no recourse but either 
to resect or disarticulate the mandible, depending on the location of the tumor. 
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THE ELECTROMAGNET AS AN AID IN THE REMOVAL OF A 
TRAUMATICALLY IMPACTED METALLIC FRAGMENT 
FROM THE BODY OF THE MANDIBLE IN THE 
VICINITY OF THE MANDIBULAR CANAL 


A Case History 


Maurice J. Or1INGER, D.D.S., New York, N. Y. 


T IS usually possible to follow established patterns of procedure in treating 

injuries resulting from common accidents that are frequently encountered. 
Uneommon accidents, however, very often present unusual problems that may 
require ingenuity and unorthodox approach to treat successfully. 

The traumatic impaction of metallic fragments into the body of the man- 
dible or of the maxilla is a rare accident in civilian life, except for occasional 
hunting accidents that cause facial wounds. In the latter event, the end results 
of the accident closely parallel those resulting from maxillofacial war wounds. 

Metallie fragments that become imbedded in the jawbones as a result of 
maxillofacial war wounds present a more or less typical clinical picture. The 
fragments penetrate through from outside the body at high speed and cause a 
vast amount of facial soft tissue laceration in the path of the course of entry. 
The velocity at which the fragments penetrate has, upon impact, a splintering 
effect on the bony structures involved. Despite, and to a great extent because 
of, the extensive damage created, it is usually a relatively simple matter to 
follow the course of entry and exactly locate, reach, and extract the foreign 
body. The enormous amount of tissue and structural damage caused by this 
type of injury tends to make any danger of creating additional injury and 
damage in the process of removal of the fragments relatively unimportant. The 
major problem in these cases is to achieve satisfactory ultimate repair of the 
extensive damage that is inevitable with these injuries, rather than that of the 
physical location and extraction of the foreign bodies. 

On the other hand, the accidental traumatie impaction of a metallic frag- 
ment in the body of the mandible or the maxilla as a result of the fracturing 
of an instrument tip in the attempted removal of a tooth from its alveolar socket 
presents an entirely different clinical picture and problem. The forcible entry 
of the fragment into the body of the bone is produced by hand pressure with 
no accompanying velocity. The course of entry is from within the tooth socket 
or its immediate contiguous structures. The path of entry does not involve the 
bueeal mucosa. As a result, the extensive soft tissue laceration and bone splinter- 
ing that typify the maxillofacial war wound are not encountered in this type 
of case. 

Since the accident does not inherently involve extensive tissue and struc- 
tural damage, it is extremely important to avoid undue trauma and tissue damage 
or loss in the process of removal of the foreign body. The problem presented 


169 





170 MAURICE J. ORINGER 


by this type of accident is to ascertain the exact location of the fragment and 
to plan a method of removal that will assure a minimum of structural loss, 
trauma, and postoperative complications. Where the problem of removal of the 
fragment is complicated by unfavorable dangerous proximity to important 
anatomical structures such as the mandibular canal, as was encountered in the 
ease to be reported in this paper, careful planning and ingenuity help to reduce 
the potential of postoperative complications such as prolonged paresthesia or 
severe hemorrhage. 


Case Report 

The patient was a 22-year-old girl. 

Case History.—In the process of removing surgically her impacted right 
mandibular third molar, the tip of a No. 302 apical elevator was accidentally 
forced through the floor of the tooth socket and was fractured. The dentist, 
under the impression that the fractured instrument tip had merely become 
wedged between the tooth and the alveolar wall of the socket, completed the 
surgical removal of the tooth, whereupon he carefully examined the socket, 
but found no evidence of the metal fragment in the area. A postoperative 
roentgenogram revealed that the metallic fragment had been forced beneath 
the floor of the socket and was in close proximity to the mandibular canal. 
On the following morning the patient was referred to me for the removal of 
the impacted metal fragment. 


Extraoral Clinical Examination.—There was a moderate degree of swell- 
ing present on the right side of the face extending from the inferior border 
of the zygoma to the inferior border of the mandible, and distally to beyond 
the angle of the jaw. Tenderness was noted on palpation of the submaxillary 
area. 


Intraoral Clinical Examination.—The open socket of the third molar was 
partially filled with unorganized blood clots. <A slight amount of free bleeding 
was still in evidence. There was partial trismus present. The gingival mucosa 
around the open socket was intact but engorged and edematous. There was 
moderately severe pain and a dull sensation present on that side of the jaw, 
but no symptoms of paresthesia. Due to the trismus the patient was unable 
to open her mouth more than 2 em., so a more thorough clinical examination 
of the socket cavity was not possible at this visit. 


Roentgenographic Examination.—A lateral jaw plate (Fig. 1) an intra- 
oral periapical dental film (Fig. 2), and an occlusal view (Fig. 3) revealed the 
presence of a metallic fragment, triangular in shape, located approximtely 1 em. 
distal to, and about 1 mm. below, the level of the apex of the mandibular second 
molar in situ. The metallic fragment appeared to measure 2 mm. at the base 
of the triangle and 3 mm. in height. It appeared to be imbedded in a vertical 
position, with the apex of the triangle pointed upward, in the bone overlying 
and forming the roof of the mandibular canal, about 1 to 1.5 mm. beneath the 
floor of the tooth socket. 
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Clinical Procedure.—The blood clots were carefully removed and the 
socket thoroughly irrigated with isotonic saline solution at body temperature. 
A dressing of selvaged gauze impregnated with B.I.P. paste’ was packed into 
the socket (Fig. 4) to stop the bleeding, prevent occlusion of the socket by blood 
clot or granulation tissue, keep the socket clean, and help ease the pain. For 
home care, the patient was instructed to use a warm saline mouthwash every 
two hours, and to apply an ice pack to the swelling for fifteen-minute periods 
every hour five to six times daily, until the swelling and trismus subsided. She 
was instructed to return to the office daily to have the socket irrigated and the 
dressing changed. 


Fig. 1.—Preoperative lateral jaw view. 


On the day of her third visit, the patient complained of a feeling of general 
malaise. Her temperature registered 99.7° Fahrenheit on the oral thermometer. 
The following routine of treatment was immediately instituted: penicillin, 
300,000 units, Romansky formula, was administered intramuscularly on two 
successive days. As an adjuvant to the penicillin therapy, sulfadiazine, 30 gr. 
immediately, 15 gr. every three hours, together with a heaping teaspoonful of 
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sodium bicarbonate per dose, was prescribed for oral administration for a tota 
of thirty-six hours. On the third day after this treatment was instituted, he: 
temperature was normal and there was no longer evidence of malaise, Withir 
one week all clinical evidence of swelling and trismus disappeared. 


Fig. 2. Fig. 3. 


Fig. 4. 


Fig. 2.—A, Metallic fragment; B, mandibular canal. 
Fig. 3.—Occlusal view. 
Fig. 4—A, Metallic fragment; B, B.I.P. gauze pack; C, mandibular canal. 


The vertical position, apex uppermost, in which the triangular fragment 
was imbedded in the bone further complicated the problem of removal. It 
seemed reasonable to anticipate that even after the fragment was located and 
sufficiently freed from impingement of surrounding bone to expose it to view, 
physical extraction of the fragment would still present difficulties. It would be 
very difficult to grasp the tapering fragment firmly with a thumb forceps or 
mosquito hemostat to try to pull it out, with the danger of accidentally forcing 
it into the canal ever present. Nor could the potential danger of accidental 
traumatic perforation into the canal by instrumentation if an attempt be made 
to scoop it up with a surgical curette be overlooked. 

The fragment had three sharp corners, each apparently capable of punctur 
ing or severely lacerating the nerve or blood vessels in the canal should the frag- 
ment make contact with them. This provided a further potent reason to avoid 
all risk of accidental perforation. I conceived that a powerful electromagnet 
such as is used in ophthalmologic surgery to remove metallic fragments imbedded 
in the deep tissues of the eyes* might be successfully employed in this ease, and 
thus eliminate the inherent risks presented by attempts to extract the fragmen' 
by the usual means of instrumentation. After ascertaining that the instrumen' 
was made of magnetic steel, a portable Sweet electromagnet was obtained fo: 
this purpose, 
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Surgical Procedure.—As the involved socket was located in the region of 
the angle of the jaw, a large mucoperiosteal flap seemed indicated, to obtain 
maximum visibility and access for thorough examination of the area. Regional 
mandibular block anesthesia was administered. A longitudinal incision was 
made, extending from deep in the retromolar fossa anteriorly to the inter- 
proximal papilla at the mesial aspect of the mandibular first molar. The in- 
cision was extended diagonally downward and slightly backward from the inter- 
proximal papilla to the junction of the gingivobuccal mucosa, and the muco- 
periosteal flap was retracted. A section of the alveolar bone including part of 
the external oblique line forming the buceal plate of bone of the socket, approxi- 


mately 8 by 8 mm., was removed with chisels. 


Fig. 5. Fig. 6. 
Fig. 5.—A, Metallic fragment; B, gutta-percha point. 
Fig. 6.—Occlusal view. A, Gutta-percha point; B, metallic fragment. 


After the bleeding was controiled, with the aid of a small laryngeal mirror, 
the socket cavity was earefully examined. The presence of two apertures, appar- 
ently nutrient canals, either of which, however, might be a traumatic opening, 
and a pin-point break in the continuity of the bone of the floor of the cavity 
were noted. The most median aperture was located approximately 8 mm. distal 
to the root of the second molar, close to the buccal aspect of the cavity. The 
pin-point break was located approximately 4 mm. distal to the first aperture, 
and almost exactly midway between the buccal and lingual walls of the cavity. 
The third aperture was located at the farthest distal point in the socket, approxi- 
imately 18 mm. distal to the root of the second molar, and also in the median 
aspect of the cavity buecolingually. 

Although the position of the fragment as noted on the roentgenograms 
appeared to coincide with the location of the pin-point opening noted, it was 
essential to establish the exact location of the fragment more concretely; the 
relative position of the fragment as it appeared on the roentgenograms could be 
influenced by variations in the angulation of the central rays to the planes of 
the films, as the roentgenograms were not taken from a predetermined fixed 
position. In order to locate the fragment exactly, therefore, a sterile gutta- 
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percha point was placed into position at each of the apertures, respectively, and 
intraoral periapical dental films and occlusal plane view films were taken 
(Figs. 5 and 6). 

Examination of these roentgenograms confirmed that the fragment was 
imbedded beneath the middle pin-point opening, about 12 mm. distal to the 
second molar root. With surgical curettes, the bone was carefully removed 


Fig. 7 


pat Si Sad 
Fig. 8. Fig. 10. 
Fig. 7.—The Sweet portable electromagnet with case, magnetic tips, and foot switch. 
Fig. 8.—Impactor point spliced to tip of electromagnet. 
Fig. 9.—Metallic fragment, lateral view. 
Fig. 10.—Metallic fragment, dorsal view of corroded fractured surface. 


from around the opening until the tip of the fragment was exposed to view, 
and the electromagnet was applied. The magnetic tips of the ophthalmic magnet 
were too short to introduce into the cavity, so I spliced an impactor point to the 
magnet with an elastic band, in order that the tip of the impactor point could 
be brought into contact with the fragment (Figs. 7 and 8). 
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Fig. 11. 


Fig. 12. 


Fig. 11.—X-ray taken two weeks postoperatively (lateral jaw view). 
Fig. 12.—X-ray taken six months postoperatively (lateral jaw view). 





176 MAURICE J. ORINGER 


The magnetic force was not strong enough to extract the fragment until it 
was almost completely freed from the investing bone, after which the electro 
magnet was again applied, and the metallic fragment safely and easily removed 
from the area. The operative field was cleansed, the cavity filled with a powdered 
mixture of penicillin, sulfadiazine and gelatin,” and the flap restored to position 
and sutured. 

Healing was rapid and completely uneventful. There were no postoperative 
symptoms of paresthesia, and virtually no swelling or pain. Examination of 
the fragment after removal (Fig. 9) confirmed the findings on the roentgeno- 
grams as to size and shape. Under magnification there appeared to be a earbon 
defect in the metal, and evidence of corrosion was apparent on the rough frac- 
tured surface (Fig. 10). 

Fig. 11 is a lateral jaw view taken two weeks postoperatively, Fig. 12 is a 
lateral jaw view taken six months postoperatively, and Fig. 13 is an intraoral 
view taken six months postoperatively. 


Fig. 13.—X-ray taken six months postoperatively (intraoral view). 


Summary 


The initial problem posed by this case was whether the impacted fragment 
should be removed, or whether it might be more advisable to permit it to remain 
in situ undisturbed. With regard to this problem, the location and physical 
nature of the fragment as revealed on the roentgenograms presented two possi- 
bilities that required thorough consideration. The fragment might become 
encysted and ultimately produce symptoms of injury to the contents of the 
mandibular canal by compression, or a localized necrosis of the investing alveolar 
bone might result from its presence. Should necrosis ultimately permit the 
sharp three-cornered fragment to come into physical contact with the nerve or 
blood vessels, it might injure them by laceration. Full consideration of the 
potential dangers inherent in either possibility was the determining factor in 
the author’s decision to remove the fragment. The evidence of corrosion ulti- 
mately noted upon close examination of the fragment under magnification post- 
operatively tends to confirm the soundness of the decision. 


Conclusions 


The successful application of electromagnetic force in this case, thereby 
eliminating the risk of postoperative complications due to traumatization in the 
process of removal, is indicative that ingenuity and unorthodox approach may 
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often prove helpful or necessary in the treatment of injuries of unusual nature. 
it also appears to offer the prospect that a similar device and approach may lend 
itself to application for the removal of steel hypodermic needles that break in 
the administration of mandibular block anesthesia, are displaced, and remain 
imbedded in the surrounding soft tissues. Removal of such needle fragments 
by the usual procedures involves extensive surgery, with a high potential of 
injury to delicate structures such as the lingual nerve inherent to the opera- 
tion.t The difficulties of determining the exact location and of grasping the 
fragments when they are ultimately reached are largely responsible for the 
extensive and delicate nature of this operative procedure. 

Electronic metallic foreign body locators such as the Geiger locator and 
the Sweet loealizer® have been used with great success to locate metallic frag- 
ments imbedded and displaced in the body tissues. Use of these instruments 
would facilitate location of broken needle fragments. 


Fig. 14. 


As for electromagnetic attraction, I have noted experimentally that the 
electromagnetic foree generated upon metallic objects appears to be in direct 
ratio to the bulk of the metallic objects involved. The larger the metallic body, 
the more readily and strongly is it attracted to the magnetie source. Although 
the degree of magnetic attraction exerted by the portable electromagnet was 
sufficient to attract a large object such as surgical scissors with ease (Fig. 14), 
it failed to attract a broken needle fragment due to lack of metallic bulk of the 
fragment. 

The Haab giant electromagnet, such as is used in many modern hospitals 
in removal of minute metallic fragments deeply imbedded in the eyes, did gen- 
erate sufficient magnetic force to attract this fragment of needle. This magnet 
gave evidence that it would in all probability provide electromagnetic force of 
sufficient potency to attract and help to withdraw fragments of broken hypo- 
lermie needles clinically, if long, slender, magnetie tips were adapted to it, 
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and if pathways for the egress of the needle fragments were first created by 
incision and blunt dissection. It would appear that the use of electromagnetic 
force, combined with preliminary use of an electronic locator, applied to the 
problem of removal of broken hypodermic steel needle fragments is worthy of 
consideration and trial. 
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MIXED TUMORS OF DENTAL ORIGIN 
Report of Two Cases 
L. W. Pererson, D.D.S., ANp Minot P. Fryer, M.D., St. Louis, Mo. 


DONTOGENIC tumors are relatively common and widely discussed in the 
literature. A wide variety of tumors may occur from proliferation of the 
epithelial and mesenchymal elements of the tooth germs, depending upon which 
type of tissue predominates and the degree of cellular differentiation. There 
has always been considerable confusion as to correct classification of these dental 
tumors. The following acceptable and fundamentally sound classification based 
on the structural components of the tumors has been suggested by Thoma.* 


1. Epithelial tumors (adamantinoma being the most common). 
2. Mesenchymal tumors (odontogenic fibroma, dentinoma, cementoma). 
3. Odontogenic mixed tumors (odontomas). 


In the mixed odontogenic tumor both the epithelial and mesenchymal ele- 
ments take part in neoplastic development and all sorts of histologic variations 
may be present. In many of the mixed tumors all possible phases of tissue pro- 
duction and cellular activity may be seen. There may be areas of pure adaman- 
tinoma and dentinoma, or epithelial tumor in conjunction with dentine produc- 
tion may be encountered. In the majority of cases of this‘type of tumor, the 
connective tissue predominates. 

Three types of the odontogenic mixed tumor are recognized. These are 
primarily various stages in development and include: (1) the soft odontoma, 
of which we are reporting two cases; (2) the soft and calcified odontoma; (3) 
the completely formed odontoma with enamel, dentine, pulp, cementum, and 
periodontal membrane. 

This paper is primarily concerned with the surgical management of these 
mixed dental tumors rather than the evaluation of the differentiating factors 
leading to their classification. 


Case Reports 


Case 1A 55-year-old male Negro was admitted to the hospital with a 
chief complaint of ‘‘knot on my jaw.”’ 

History.—There was a history of slow progressive swelling of two years’ 
duration. The palpable mass was nontender, but did cause some intermittent 
pain on the right side of the mandible. The teeth were extracted one year previ- 
ously and the tumor had increased in size since that time. 

Clinical Examination.—Clinical examination showed a very firm, hard, 
attached mass about 4 em. in diameter anterior to the ear. This was apparently 
due to expansion of underlying bone. There were no external signs of inflam- 
mation or infection. Intraorally, swelling was noted in the retromolar area with 
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expansion of the mandible bucecally and lingually. ‘ There was a growth of gray- 
ish, friable tissue, somewhat secondarily inflamed, extruding from the third 
molar region. The cortical bone was of tissue paper thinness, was easily entered 
with a sharp needle, and fluid was aspirated from the involved region. 

Biopsy.—A biopsy of tissue was taken and reported as mixed tumor by 
the hospital pathologist. 

Physical and Laboratory Findings.—Physical and laboratory findings were 
essentially negative except for history of both gonorrhea and syphilis. 

Roentgenographic Examination.—X-rays of the mandible showed a large, 
irregular, osteolytic lesion involving the ramus and adjacent third of the body 
of the right side of the mandible (Fig. 1). The inferior border of the mandible 
appeared to be intact, but the alveolar ridge was destroyed. The outline of the 
ascending ramus could not be visualized (Fig. 2). Radiographs of the skull 
and long bones were negative. 

Operation.—The entire tumor mass was carefully enucleated from the ramus 
of the mandible through an intraoral approach. Continuity of bone was main- 
tained, although in several areas the bone was tissue paper thin and portions 
were removed in cleaning out the tumor. The cavity in the bone was further 
eauterized by phenol followed by aleohol, and the wound was packed with iodo- 
form gauze dressing saturated in balsam of Peru. Directional sutures were 
taken to approximate the soft tissue. A large external pressure dressing was 
applied. No immobilization of the jaw was done. 

Laboratory Report.—The tissue was composed principally of adult type 
connective tissue. In some areas this connective tissue showed myxomatous 
degeneration. One saw cells which were stellate in appearance and in these 
regions there were a number of capillaries as well as diffused round-cell infil- 
tration. Scattered throughout the connective tissue stroma were islands of 
proliferating epithelium, which in some places had the appearance of ameloblasts. 
On one side of the tissue there was a mass of normal mucous glands. Other areas 
in this specimen were lined by granulation tissue, and in some places this lining 
consisted of a pyogenic membrane (Figs. 3 and 4). 

Postoperative Course.—The postoperative course was uneventful. The initial 
wound dressing was removed on the seventh postoperative day and changed 
intermittently until normal epithelial tissue lined the operative defect. Progress 
x-rays continued to show progressive obliteration of the cystic defect, with filling 
in of bone re-establishing jaw contour. The deformity of the mandible produced 
by the tumor had almost entirely disappeared in the twelve months’ time this 
case was followed. 

Progress x-rays taken in April, 1949, showed a small, expansive radiolucent 
area in the body of the mandible (Figs. 5 and 6). This was explored and micro- 
scopically proved to be recurrent tumor. The tumor area was confined entirely 
to the body of the mandible, and no expansion into adjacent soft tissues was 
noted. A separate tissue specimen was removed from the region of the man- 
dibular foramen and this proved to be fibrous tissue. This was done for reas- 
surance to the operator, as often the clinical picture is difficult to interpret. 
The patient is being followed in the Homer G. Phillips Hospital Tumor Clinic. 
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Fig. 2. 


Fig. 1.—Case 1. Preoperative x-ray taken April, 1948, showing large, regularly outlined, 
destructive bone lesion. Posterior border of mandible, only, visualized. 

Fig. 2.—Case 1. Posteroanterior x-ray. Note thinness of cortical. bone of ascending 
ramus. Jaw contour not definitely outlined. 
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Fig. 1. Fibrous stroma with chronic inflammation and proliferating epithelium. 
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ig. 4.—Case 1. Myxomatous stroma. Epithelial cells show hydropic degeneration. 
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Fig. 6. 


Fig. 5.—Case 1. Postoperative x-ray taken April, 1949, showing first evidence of local- 
ized recurrence. Progressive bone regeneration with resumption of jaw contour is noted. 

Fig. 6.—Case 1. Posteroanterior roentgenogram showing bone regeneration one year 
postoperatively. 





184 L. W. PETERSON AND MINOT P. FRYER 


Case 2.—A 13-year-old white girl was first examined because of a chief 
complaint of tumor in the jaw. 


History.—A swelling in the left side of the mandible was noticed six months 
prior to examination and diagnosed as a jaw tumor by the local dentist and 
physician. The patient gave no history of pain or other symptoms associated 
with the development of this tumor. 


Clinical Examination.—There was a slight amount of external deformity 
of the left side of the face. An area of bony destruction distal to the last tooth 
about 2.5 by 3 em. in width with a break in the normal oral epithelium was 
noted. In this region there was proliferation of a hyperplastic granulomatous 
type of tissue (Fig. 7). No chronic drainage or suppuration was seen. Both 
the lateral and mesial cortical plates of bone were expanded. The second molar 
was unerupted. There was no trismus. 


7.—Case 2. Preoperative photograph. Tumor mass eroded through oral mucous mem- 
bran 


Biopsy.—A biopsy was taken and a diagnosis of mixed tumor of dental 
origin was made. 


Roentgenographic Examination.—X-rays showed a large cystic area with 
extensive expansion of the buccal plate and some expansion of the lingual cortical 
bone. The second molar was unerupted in the cystic cavity. This defect had 
a smooth, lobulated, regular outline and had the appearance of a benign type 
of dental tumor. 


Operation.—The entire tumor was enucleated from the mandible intraorally. 
An incision was made extending from the molar region up the anterior border 
of the ramus of the mandible. The mucoperiosteum was reflected, and the tumor 
exposed. The tumor was a very friable, soft, jellylike mass, and contained an 
unerupted molar. The bone was found to be parchmentlike in thinness in several 
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Fibrous stroma undergoing myxomatous degeneration. Squamous epithelium 
proliferating and appearing as a tooth band. 


Fig. 9.—Case 2. Squamous epithelium showing hydropic degeneration and therefore appearing 
as ameloblastic tissue. The cells have a stellate appearance. 
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Fig. 11. 


Figs. 10 and 11.—Case 2. Postoperative lateral jaw and anteroposterior x-rays. Radiopaque 
dressing in operative defect. Labial cortical bone is too thin to show on x-ray. 
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Fig. 12.—Case 2. Preoperative lateral jaw x-ray taken April, 1948. Note obliteration of sig- 
moid notch. Second molar unerupted and displaced. No evidence of mandibular third. 








Fig. 13.—Case 2. Postoperative lateral jaw x-ray taken June, 1949,- showing good bone 
regeneration with no sign of recurrent tumor. 
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Fig. 14. 


Figs. 14 and 15.—Case 2. Preoperative x-ray taken April, 1948, and postoperative x-ray) 
taken June, 1949. No evidence of recurrent tumor. Good bone regeneration with return of 
normal jaw contour. 
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places. No erosion through bone and adjacent soft tissues was noted. Following 
surgery the bony wall was eauterized with phenol followed by alcohol, and an 
iodoform gauze dressing saturated with balsam of Peru was placed. Directional 
sutures were taken to approximate the soft tissues, An external pressure dress- 
ing was applied. No additional immobilization of the mandible was done. 
Laboratory Report.—The section of tissue was composed of adult type con- 
nective tissue and a rather young embryonie type of connective tissue. In some 


areas there were collections of lymphocytes and plasma cells. Some regions 
showed a lining of pyogenic membrane while in other sections there was a lining 


of squamous epithelium. This epithelium was unusual in that there was a good 
deal of edema with much hydropie degeneration in the epithelial cells, so that 
some small islands might be interpreted as stellate reticulum and ameloblastic 
tissue. Seattered throughout, especially in the areas of adult type of connective 
tissue, there were numerous small islands of epithelium similar to the epithelial 
rests of Malassez. Some of these were proliferating and resembled preamelo- 
blasts (Figs. § and 10). 

Diagnosis: Mixed tumor of dental origin. 

Postoperative Course.—The postoperative course was uneventful. The intra- 
oral dressing was changed on the seventh postoperative day and then periodically 
until the defect beeame progressively obliterated and epithelized. Periodic 
roentgenographie examination continued to show increased deposition of bone 
(Figs. 11-15). The jaw had regained normal outline and contour. The asym- 
metry of the face was disappearing. The patient had normal jaw function and 


was free from any symptoms of tumor. 


Discussion 


The odontogenic mixed tumor has the developmental potentialities of both 
adamantinoma and odontoma. On the basis of history, clinical examination, and 
radiologie findings, both of the cases might well have been diagnosed clinically 
as adamantinoma. Many pathologists will differ in their interpretation and 
diagnosis of this tumor. However, starting from our knowledge of this as being 
a tumor of dental origin, differentiation is perhaps a minor point as in either 
instance treatment would be the same. 

Radiographie features of the soft odontogenic tumors, although clearly 
defined, are not pathognomonic and may be confusing. Not every case resembles 
the typical, well-described textbook picture. A true diagnosis cannot always 
be made from elinieal and roentgenographie examination. Final proof as to the 
pathology of the involved tissue rests with microscopic examination. X-rays 
alone do not always show the extent of a tumor. They must be carefully inter- 
preted and correlated with clinical findings. 

Odontogenie tumors are generally considered as being slow growing and 
benign in nature. This type of tumor involving bone should be treated by care- 
ful and complete enucleation of the tumor mass from within the mandible. 
There are many factors to be considered in planning an operation. These in- 
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clude: age, health of the individual, physical findings, and adequate clinical, 
radiographic, and laboratory diagnosis. Sound surgical judgment is based on 
both experience and a sound evaluation of these respective findings. Limits o! 
the tumor must be carefully determined. Extensive mutilating operations can 
often be avoided by a little foresight and careful diagnostic procedures. In 
our opinion, it certainly would have been poor surgical judgment to have re- 
sected the mandible and produced a mutilating deformity for the young girl to 
remove a benign dental tumor confined entirely in bone. 

When there is proliferation of tumor tissue through the cortical plate of 
bone with invasion of adjacent soft tissue, a somewhat different surgical problem 
is presented. Here more radical surgery is usually indicated. Resection of that 
portion of the mandible involved with tumor, as well as the soft tissue tumor 
invading surrounding structures, must be done. Adequate surgical exposure 
of a tumor is a prerequisite to complete removal. Tumors notoriously recur in 
more bizarre and wild-growing forms than the original lesion. One must recog- 
nize that the first person operating for removal of any tumor has the best chance 
of obtaining a satisfactory result. Frequency in recurrence of odontogenic 
tumors is probably more due to the difficulty of removing the entire lesion than 
to the malignaney or invasiveness of the tumor. These tumors are radiation 
resistant. 


Many cases of malignant dental tumors have been reported in the literature, 


so the possibility cannot be discounted entirely. There is considerable confusion 
surrounding these cases, as in most instances the case reports are incomplete. 
Many times necropsy was not done, or the report was not histologically proved. 
Metastasis to the lung of a case of ameloblastoma was reported by Schweitzer 
and Barnfield.2 Again a differentiation of metastasis through blood and lym- 
phatie channels rather than that of inhalation or aspiration must be made. 
When these tumors adopt a more rapid-growing and malignant form, it is usually 
due to anaplastic changes resulting in tissues which show more resemblance to 
carcinoma and sarcoma. 

The possibility of pathologie fracture resulting from removal of these 
tumors occurring in the ramus of the mandible has probably been overempha- 
sized. This portion of the jaw is well protected by attached muscles and over- 
lying soft tissue, and added support is given by the gauze dressing and external 
pressure dressing immediately following surgery. Usually the continuity of 
bone is well maintained by either the labial or lingual cortical plates of bone, 
and, although considerably weakened, will not fracture unless there is undue 
trauma exercised. When one is dealing with a cooperative patient, it is not 
necessary to immobilize the mandible as healing progresses. 

Considerable deformity and facial asymmetry may be produced by these 
tumors. If the tumor has been completely irradicated, osteoblastic and osteo- 
elastic activity will soon restore normal contour to the mandible. Mother Nature 
in this respect will do a much better job than the most skilled plastic surgeon 
in restoring function and form. 
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Conclusions 


1. The mixed odontogenic tumor of both epithelial and mesenchymal] origin 
perhaps represents a stage in development of dental tumors and either tissue 
may predominate, 

2. With a careful diagnosis and evaluation of this pathology, conservative 
methods of enucleation of the tumor tissue are advocated. Limits of the involve- 
ment should be carefully determined preoperatively. Stress should be placed 
on the use of biopsy and microscopic examination of tissue in determining a 
diagnosis. 

3. Frequent roentgenographic examination should be made to show evidence 
of either continued healing or possible tumor recurrence. Tumors of this nature 
may recur at any time and must be followed closely. Recurrent tumors may 
be treated conservatively when detected early. 
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MALIGNANT MANDIBULAR TUMOR IN PREGNANCY 
I. SARKANY, M.D.,* DeBRECEN, HUNGARY 


Case Report 


FEMALE patient, 21 years of age, was sent to our clinic by a general prac- 
titioner because of an inflamed swelling in the right lower half of the 
mouth which was increasing in size. 

The patient stated that she was pregnant. About three months previously 
a small nodule formed on the gingiva behind the left lower canine. This in- 
creased in size gradually; therefore, three weeks previously two left mandibular 
teeth were extracted. Meanwhile the gradual increase in size of the nodule 
became accelerated. At presentation, it was large and she felt disturbed be- 
cause of the odor produced by ulceration. 

Examination showed a well-developed, well-nourished female patient six 
months pregnant, with marked chloasma gravidarum. 

A tumor was seen extending from the right mandibular lateral incisor to 
the left mandibular second premolar. The inferior fornix was elevated and the 
neoplasm seemingly extended without sharp limits into the cheek. Where 
normally the alveolar crest is to be seen, there was a deep trough with a deep 
crater where the two teeth had been extracted. In vertical dimension, the 
neoplasm covered not only the buccal and lingual surfaces of the remaining 
mandibular teeth, but also the masticatory surfaces and, while the mouth was 
closed, the buccal surfaces of the maxillary teeth (Fig. 1). On closing the 
mouth, some parts of the tumor were crushed between the opposing dental 
arches; here the surface was ulcerated. There was poor oral hygiene and fetor 
ex ore. X-rays revealed bone destruction around the sockets of the left man- 
dibular lateral incisor, canine, and first premolar. 


Operation.—The tumor was excised in adjacent seemingly healthy tissues. 
Open wound treatment was used. Postoperative irradiation treatment (2,200 r.) 


was instituted. 


Pathology.—Histologically the neoplasm proved to be a macrofusocellular 
sarcoma (Figs. 2 and 3). 

After completing the series of irradiation treatments, the patient went home 
but returned six weeks later to the clinic. 

Where the neoplasm had formerly been, there was at this time a deep 
erater, covered by an intact epithelium. In the depth of the crater, however, we 
saw a soft tumor, the size of a walnut, which was covered by a seemingly intact 
mucous membrane. We concluded that there was a recurrence and performed 
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the enucleation. Histologic examination confirmed the diagnosis of the apparent 
malignaney and x-ray resistance of the tumor. We proposed first of all inter- 
ruption of the pregnaney and then resection of the mandible from right pre- 
molar to left molar region, since we were convinced that the formation of the 
neoplasm and the rapid recurrence were connected with the disturbed hormonal 
equilibrium induced by pregnancy. The consulting obstetrician refused inter- 
ruption since the patient was in the eighth month of pregnancy and only a 
cesarean section could be done with the hope of saving at least the child’s life. 
The mutilating operation upon the mandible was refused by the patient at this 
time. After a new series of irradiation treatments, she went home again, but 
returned two months later. 


Fig. 1—Tumor in left half of mandible. 


In the meantime, she delivered a normal male child spontaneously at home. 
The recurring tumor had increased in size rapidly. She was now so much dis- 
turbed that she was willing to have even the most mutilating operation per- 
formed that she had refused a few weeks previously. At this time the tumor 
was the size of a grapefruit, was fixed to the skin, and extended backward far 
into the oral cavity. It elevated the tongue and extended in a palatopharyngeal 
direction, interfering with swallowing. 

Roentgenologie examination showed a marked destruction of bone (Fig. 4) 
even in the regions where no operation had been performed. 


Diagnosis.—Osteolytie sarcoma. 


Operation.—In spite of being conscious of the fact that a cure by a radical 
operation was questionable, resection of the mandible and removal of the neo- 
plasm were performed under local anesthesia. The tumor was removed in toto 
from a typical submandibular incision. The specimen is shown in Fig. 5. A 
resection prosthesis, which functioned well, was then fixed to the remaining 
teeth. 

During the first days after the operation the patient could not swallow, 
ind therefore was nourished by means of a nasal catheter. Later on, however, 
she could take liquid and soft food without any aid. The operative wound 
was closed by primary suture of the skin. Intraorally, however, there was no 
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Roentgenograph of the mandible showing destruction of bone in the central part. 
Diagnosis: Osteolytic sarcoma. 


Fig. 5.—Resected mandible containing tumor. 
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possibility of restoring the continuous covering of mucous membrane. As a 
result of this discrepancy an opening remained that was covered over by a 
wing vuleanized to the resection prosthesis. Irradiation treatments were given 
in several series of 3,000 r. After two months there was a recurrence on the 
inside of the remaining part of the lower lip which increased rapidly in size. 
The patient expired six weeks later. 


Discussion 


Though the etiology of malignant tumors is not clarified, it can be taken 
for granted that malignant growth may start at any stage in a primarily be- 
nign tumor. Benignity and malignancy cannot be determined with absolute 
certainty in many eases, especially not in case of neoplasms of unclarified type 
to which the epulis granulomatosa belongs. It is known generally as an in- 
flammatory tumor, that is, not a neoplasm in the true sense of the word. Gen- 
erally, its benignity is taken for granted. 


The factors which excite tumorlike proliferation of the gingiva are partly 
known: first of all, but not solely, they are the local mechanical as well as 
chemical irritations caused by the presence of teeth; however, secondly the 
exciting role of chemical agents in the blood circulation, acting independently 
of the dental system, seems to be obvious in some forms of hyperplastic gingivitis, 
such as dilantin gingivitis. In pregnancy the stimulation is supposed to be due 
to hormones. Benignity of these processes is, relying upon clinical experience, 
beyond doubt. The hyperplastic tissues disappear after the exciting cause has 
been eliminated (discontinuance of dilantin therapy and natural or artificial 
end of pregnancy). 

Our patient, however, presented a process of a different nature. The ini- 
tial stages were not seen in the clinic, but according to the history given by the 
patient and by her doctor, it was surely a pregnancy tumor (epulis gravidarum) 
which later developed into a very malignant sarcoma. Unless this tumor was 
a slowly growing malignant neoplasm from the beginning, we must assume that 
the transformation into a malignant neoplasm was promoted by the pregnancy. 
Changes in production and level of hormones which are taking place during 
pregnancy act as stimulants for tissue proliferation in inflammations as well 
as in tumors. The marked chloasma may serve as a proof that the melanophoric 
system of our patient was in a condition of increased activity. For these reasons 
it is our view that the general opinions held of the effects of pregnancy on tumor 
formation have to be revised to some degree. Generally, as has been pointed out, 
it produces benign lesions which disappear after delivery or abortion. Yet, 
in benign pregnancy tumors new cells are steadily formed and we are unable 
to control the process when the newly formed cells are converted into malignant 
ones. The change is indicated by the increased rapidity of growth only. 

For this reason, all pregnancy tumors should be excised as radically and 
as soon as possible. Yet, if after radical operation there is recurrence, inter- 
ruption of pregnancy seems to be strongly indicated. The recurrence observed 
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by us after the first operation formed a strict indication for interruption. That 
it was not performed was not our fault. In the future, we shall in such cases 
do everything to have the interruption performed. 

In retrospect it could be said that we might have performed a more ex- 
tensive resection such as resection of the horizontal ramus in first operation. 
However, in view of the pregnancy with its promoting effects on growing tissues, 
and the overwhelming malignancy of the process, it seems to us questionable 
whether hereby the life of our patient could have been saved. 


Summary 
A ease of a macrofusocellular sarcoma in a pregnant patient 21 years of age 
has been presented. It started either as a ‘‘pregnancy tumor’’ which became 
malignant, or it may have been an incipient malignant tumor the growth of 
which became accelerated by pregnancy, transforming it into a highly malignant 


tumor. 





NASAL POLYP EXTENDING THROUGH THE HARD PALATE 


P. Puiuie Gross, D.D.S., F.1.C.A.,* PHmape.puia, Pa. 


Case Report 


HE patient, a well-developed white man, aged 55, complained of difficulty in 

wearing his upper denture. He had been wearing a partial upper denture 
for fifteen years without discomfort, but during the past five months he found 
that a mass of tissue in the midline of the hard palate prevented the upper 
denture from being properly seated. He offered no other complaints. 


Fig. 1.—Direct view of the mass of tissue in the midline of the palate. 


Clinical examination of the oral cavity revealed a mass of tissue in the mid- 
line of the palate about 2.5 em. from the anterior alveolar ridge, and extending 
down to the level of the remaining maxillary teeth. On palpation, the tissue 
was mucoid and attached by a small pedicle. (Figs. 1 and 2.) 


The entire mass was removed under local anesthesia (Fig. 3). The palatal 
mucosa was normal with the exception of a small opening in the midline of the 
palate, which permitted the insertion of a small probe. 


*Associate in Oral Surgery, Graduate School of Medicine, University of Pennsylvania. 
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Fig. 2.—Mirror view of the mass of tissue in the midline of the palate. The palatal edge 
of the tissue was flattened against the palatal mucosa, because of pressure from the patient's 
attempts to force the upper denture into position. Beneath this area was a small pedicle. 


Fig. 3.—The palate immediately after removal of the mass. 
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Roentgenographice examination revealed a slight separation of the median 
palatine suture, in the area of the incisal suture (Fig. 4). 


Pathologic diagnosis: Nasal polyp. 


Fig. 4.—Occlusal roentgenograph of the maxilla. 


Comment 
A cleft of the hard palate, congenital in origin, existed because of the arrest 
of development of the median palatine suture. The anterior portion of the cleft 
of the median palatine suture was at the incisive suture, which marked the 
boundary of the premaxilla. The small opening permitted the nasal polyp to 
herniate through the cleft to the oral side of the palate. 
The remaining nasal polyps were removed by the rhinologist. 
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GIANT-CELL TUMOR OF CENTRAL TYPE 
Report of a Case 
IRWIN Lancet, D.D.S.,* New York, N. Y. 


HE patient, a well-nourished boy aged 15, was referred by his dentist for 

examination and diagnosis. Clinical examination revealed a hard swelling on 
the right side of the palate, extending from the cuspid posteriorly to the region of 
the second premolar and ascending two-thirds of the way up the vault toward 
the midline. 

X-rays revealed a radiolucent area in the region of the upper right central 
incisor, lateral incisor, and cuspid, extending superiorly and distally to the 
anterior limit of the maxillary sinus and inferiorly to the crest of the alveolar 
ridge (Fig. 1). Vitality test at this time revealed that all teeth from the central 
incisors to the premolars were vital. 

Upon questioning, the patient stated that he knew he had had the swelling 
for at least a six-month period previous to the examination, that there had been 
no pain, and only slight inconvenience in talking. There was no history of 
trauma. 

At this time a tentative clinical diagnosis was made: 


a. Globulomaxillary eyst. 
b. Osteitis fibrosa. 
e. Giant-eell tumor. 


The decision to make a primary diagnosis of globulomaxillary cyst was 
colored by the location, the divergence of the roots in the area, the palatal swell- 
ing, the complete absence of pain, and the vitality of the teeth. The patient’s 
parents were advised that it would be best to remove the lesion surgically. 

One week later, under local anesthesia, a flap was made buceally, and a 
window created in the bone. When the tissue was first exposed, it appeared 
cystic, but on further penetration the character of the tissue changed. It became 
thick and took on a reddish-brown color, There was no evidence of cystic fluid. 
The area of destruction ran to the palate, but, although the bone in this area was 
bulged, it was not destroyed. 

The area was curetted thoroughly. The apecies of the cuspid and lateral 
ineisor could not be seen. Penicillin powder and Oxycel were placed in the 
cavity and the flap sutured. The teeth in the area were left in position (Fig. 2). 

After observation of the growth it was thought that the clinical diagnosis 
could be limited to either: 


1. Giant-cell tumor. 
2. Osteitis fibrosa. 


*Assistant Clinical Professor of Oral Surgery, New York tuted College of Den- 


tistry; Oral Surgeon, Rockaway Beach Hospital, New York, N. 
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Fig. 1.—Preoperative x-rays. 
Fig. 2.—Postoperative x-rays. 
Fig. 3.—X-rays taken three months after the operation. 
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The pathologie report stated that it was a benign giant-cell tumor of central 
type. The recovery was uneventful, and two weeks after the operation the 
central and lateral incisors and cuspid in that area still responded to vitality 
tests. 

Upon recall of the patient three months later, the teeth were firm and 
responded normally to vitality tests. Although the bulge of the palatal wall 
was still present, the patient had no discomfort. X-rays revealed a regeneration 
of the bony structure (Fig. 3). 





Oral Medicine 


THE TREATMENT OF ORAL INFECTION 


S. Leonarp RosentTHAL, D.D.S., F.A.C.D.,* PHILADELPHIA, Pa. 


HIS discussion will be limited to acute infections of the oral mucosa. The 

most commonly encountered are fusospirochetal or Vincent’s infection, strep- 
tococcic and staphylococcic invasion. They may take the form of gingivitis, 
stomatitis, pericoronitis, or abscess. Because the oral flora consists of many 
types of organisms most of which ean become pathogenic, and because the aver- 
age dental office does not contain a microscope, the medicament of choice will 
be one which is efficient in the destruction of the entire oral flora without harm 
to the hard and soft tissues. 

It must be borne in mind that drugs do not cure infections. Their function 
is the control of the bacterial invasion. Cure is accomplished by removal of the 
predisposing causes and increasing tissue resistance. For example, Vincent’s 
infection necessitates the elimination of the fusospirochetal organisms, and re- 
currence is prevented only by complete periodontal treatment. 

Drugs are evaluated in vitro, on laboratory animals, and finally by clinical 
tests on man. No medicament should be accepted by the dentist without the 
results of such evaluation. We are responsible both legally and morally for 
any untoward results of drug therapy. The pharmaceutical manufacturer is 
not so bound. The numerous unwarranted claims which present themselves 
daily indicate that the Pure Food and Drug Act is insufficient protection. It 
would be well to be guided by the Council on Dental Therapeutics rather than 
by advertisements. 

Since the phenol coefficient test is not applicable to the organisms of the 
mouth, the motility test? has been used to evaluate the medicaments which will 
be discussed. Let us examine first the substances which should be avoided. 

The first group is that of caustics which destroy microorganisms together 
with the tissues containing them.” The use of caustics results in loss of the 
normal contour of the tissues and, consequently, in a predisposition to peri- 
odontal disease and a recurrence of the infection. Caustics may form a coagulum 
around the bacterial cell and so preserve it from destruction. The more caustic 
the substance employed, the less penetration can be expected, Thus, 20 per cent 
silver nitrate is less efficient for topical application than is 10 per cent. Chromic 
acid is an example of this class of drug. It is equally dangerous to hard and 
soft tissues (Figs. 1 and 2). 

Because oxygen prevents culture of anaerobes in-the laboratory, oxygen- 
liberating compourids have been advocated for the treatment of fusospirochetal 
disease. Common sense indicates that anaerobic conditions do not exist in the 
mouth. Actually, these microorganisms form peroxides in the course of their 
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metabolie processes, together with an excess of catalase which breaks down 
peroxides. Thus, these anaerobes are protected from the toxic effects of oxygen. 
The action of oxygen-liberating compounds is purely mechanical. In vitro tests 
with higher concentrations of oxygen than could be obtained clinically showed 
no diminution of motility or growth of the organisms. 

Dyes are relatively ineffective. They do not penetrate deeply when placed 
upon the surface, and are more toxic to tissue than to bacteria. Dyes are bac- 
teriostatic, not bactericidal, and are very selective in this action. For example, 
a basie dye is most effective only when the bacterial cell center is pH 5. Borrelia 
and spirochetes are resistant to dyes. The most effective medicaments are solu- 
tions of arsphenamine, iodine, sodium carbonate, Metaphen, quarternary am- 
monium compounds, penicillin, aureomycin, and streptomycin. 


Chronic acid burn distal to the upper a. lateral incisor. Note the etching of the 
enamel. 


Fig. 2.—A freshly extracted tooth was partly covered with paraffin and placed in 8 per 
cent chromic acid for three minutes. After washing and removing the paraffin, the tooth was 
placed in a dye. The portion attacked by the acid is sufficiently porous to absorb the color. 


Arsphenamine in 10 per cent aqueous solution is not only a spirocheticide, 
but aets as a bactericide of the entire oral flora. The disadvantages are the 
expense and the instability of the drug. It must be stored in vacuo in a cool, 
dark place, used within a definite time, and solutions must be used within a 
few hours. 

Iodine is effective against most bacteria and is not toxie to leucocytes or 
embryonic tissues. A 2-per cent aqueous solution is bactericidal and a 25 per 
cent aqueous solution is not harmful to tissue. There are occasional cases of 
iodine idiosynerasy. 
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Sodium carbonate is that constituent of mammalian saliva which protects 
animals against Vincent’s and other oral infections. The saliva of man contains 
sodium bicarbonate which has no antibacterial properties.* Sodium carbonate 
is inexpensive, easily stored, and effective in 10 per cent aqueous solution. 
There are three forms of this salt: the anhydrous Na,CO;, the monohydrous 
Na,CO,H.O, and the polyhydrous Na,CO;10H,O. The first two are safe and 
efficient. The last is extremely caustie and should be avoided. 


Fig. 3. 


Fig. 4. 


Fig. 3.—Acute membranous Vincent's infection. 
Fig. 4.—Acute membranous Vincent’s infection following topical application of penicillin. 


Metaphen tincture (1:200) is effective in the untinted form. The addition 
of dye to form the tinted solution lessens its efficiency. Lesser concentrations 
are of little value. 


Zephiran (1:1,000) in aqueous solution is an example of quarternary am- 
monium compounds which are effective, inexpensive, and stable. 
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Antibiotics have proved to be rapid in antibacterial action and nontoxie to 
animal tissues. The most useful are penicillin and streptomycin. 

Penicillin can be administered intramuscularly in one 300,000 unit dose 
in sesame oil or procaine, in chewing wafers containing 20,000 units each, or 
topically as an aqueous solution of 10,000 units per cubic centimeter. Acute 
subjective symptoms of infection disappear in four to twelve hours. In twenty- 
four hours, a bacteriologie examination shows complete disappearance of motile 
spirochetes, borrelia, and streptococcie chains. Penicillin is destroyed by acids, 
alkalis, heavy metals, oxidizing agents, and borie acid. Therefore, it should be 
used alone, and the tissues should not be cleansed with hydrogen peroxide. 
Aqueous solutions may be stored at room temperature for twenty-four hours 
without deterioration. Some allergic manifestations have been observed. Small 
dosage or prolonged use should be avoided lest the bacteria acquire a tolerance 
to it. 

Streptomycin, 1/10 Gm. per cubic centimeter of water, is more rapid in 
action than penicillin by reason of its ability to penetrate more rapidly the 
organie and inorganie debris of the mouth. Aqueous solutions may be stored 
at room temperature for a week without deterioration. 

Parenteral administration may be followed by vertigo, stomatitis, and other 
untoward symptoms, but no complications have been reported with topical use. 
The usual ease of mouth infection can be controlled by 3 to 5 ¢.c. of the aqueous 
solution. 


Oral infections are best treated by topical application. The surface con- 
centration of drugs parenterally administered is very low and large quantities 
must be given if therapeutic doses are to reach the gingivae. For example, 30,000 
to 50,000 units of topically applied penicillin have been found effective for infec- 
tions of the oral mucosa, while 100,000 to 300,000 units are required if injected, 
and 1,500,000 units are necessary if taken by mouth for similar lesions. 


For topical application, debris is removed by a saline spray under pressure, 
the saliva is excluded by cotton rolls and a saliva ejector, and the tissues are 
dried with warm air. The solution is applied to the gingival sulci, pockets, 
lesions, and interdental spaces of the entire mouth with a glass syringe and 
blunt, eurved needle. The tissues are kept moist with the solution for fifteen 
minutes. The patient then is dismissed with instructions to flush the mouth 
frequently with hot physiologic saline solution. At the next visit, the infection 
is usually sufficiently resolved to begin scaling or other operative measures with- 
out pain or injury to the tissues (Figs. 3 and 4). 
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Anesthesiology 


THE SIGNS OF CYANOSIS AND CHROMATIC CHANGES IN NITROUS 
OXIDE ANESTHESIA AND ANALGESIA 


NaTHAN G. Howitt, D.D.S., New York, N. Y. 


ENERAL anesthesia has developed rapidly into a field that requires tie 

complete and concentrated efforts of men who make it their vocation. So 
serious are the dangers implicit in the use of anesthetics that many practi- 
tioners, judging the advantages to be outweighed by the difficulties, prefer 
to use local anesthetics which can be handled with a minimum of danger. Toa 
certain extent the attitude is justified, but this practice often transforms 
surgical cases which would be simple under general anesthesia into difficult 
and inconvenient problems. 

Many dentists who use nitrous oxide-oxygen (one of the safest gases) 
for analgesia are quite hesitant about using it for general anesthesia. Their 
reluctance stems not only from fear of the grave dangers involved, but also 
from the lack of a comprehensive idea of the total effect of general anesthetics 
and their particular pharmacologic action. 

Dentists find difficulty in enrolling for graduate studies in general anes- 
thesia because few schools are open to them, and those that will accept dentists 
do not offer complete courses. The average course ranges from three to six 
weeks, with relatively little training in the practical application of anesthetics 
and insufficient supervision in their administration. These courses rarely 
demonstrate the risks involved in working on patients difficult to anesthetize, 
and they help build up the mistaken notion that general anesthesia is quite 
simple. 

This article will be concerned with cyanosis, one of the important symp- 
toms of general anesthesia, and the role it plays in the administration of a 
general anesthetic. 

Cyanosis and color changes, as a level or sole guide to the patient’s reactions 
to anesthesia and analgesia, are not dependable. Their occurrence does not 
indicate danger of hypoxia necessarily; and, conversely, in their absence the 
patient may be totally anoxemic or in serious danger of asphyxiation. There is 
no assurance of a safety margin in color changes of patients under general anes- 
theties. However, such changes are an excellent adjunct to the anesthetist in 
determining the stages of anesthesia through which a patient may be going, 
particularly when they are associated with the symptoms of respiration and 
muscular reflexes. 


208 





CoO AaAweo= 


CYANOSIS AND CHROMATIC CHANGES IN ANESTHESIA AND ANALGESIA 209 


Nitrous Oxide 


This paper will deal especially with nitrous oxide as an anesthetic. Most 
patients are familiar with nitrous oxide under the guise of the term ‘‘laughing 
gas,’? a name that has been arrived at empirically through years of use and 
derived from the many and varied psychic effects the gas has on patients. The 
desire to laugh or ery is related to the subconscious impulses of the patient, 
either going into the early stage of anesthesia or coming out of it. Whether 
the patient cries or laughs depends on the intrinsic emotional desires that need 
fulfillment and the general mood the patient assumes prior to anesthetization. 

Nitrous oxide, the first anesthetic to be discovered, has maintained its 
popularity and favor particularly among dentists because of its safety, the 
quick recovery period, the almost total lack of aftereffects with its use, and its 
nonexplosive character. The safety factor is caused primarily by its lack of 
potency. It is the only anesthetic administered with less oxygen than usually 
exists in the air. Nitrous oxide with 20 per cent oxygen barely will bring a 
patient into the third stage of anesthesia, and in many instances it will not 
anesthetize the patient at all. By contrast, Pentothal Sodium or ether can 
eause death while the patient is breathing air or 100 per cent oxygen. 

Nitrous oxide, N.O, is a colorless gas with a density of 1.5, one and one- 
half times heavier than air. It is distinguished by a faint, not too disturbing 
odor and a slightly sweet taste. It is prepared from ammonium nitrate heated 
to 250° C. when the following reaction oceurs': NH,NO; — N.O + 2H.0. 

The pressure of nitrous oxide tanks at usual room temperature is 650 
pounds per square inch. The pressure gauge does not indicate the amount of 
gas present because the pressure will remain constant until all the fluid 
vaporizes. However, one can judge the volume of the gas in relation to weight 
of liquid, for 1 ounce of fluid is equivalent to 4 gallons of nitrous oxide. 

Nitrous oxide is noted as a mild anesthetic agent. In its pharmacologic 
action on the body, it oeeupies a position between the inert nitrogen gas and 
high potency ether. Nitrous oxide is absorbed only partially by the cell lipoids 
and so is a weak inhibitor of cell oxidation. Its action as an anesthetic. must 
be supplemented by the diminution of oxygen from the blood. Nitrous oxide 
is one hundred times more soluble in the blood than is oxygen. Many authori- 
ties feel that nitrous oxide has no anesthetie effect, but acts only as an oxygen 
replacer. This attitude probably is not justified, for almost all stages of 
anesthesia can be produced in some patients by administering 20 per cent 
oxygen and 80 per cent nitrous oxide. This indicates that nitrous oxide has 
some effect on the oxidizing enzymes and thus inhibits oxidation at vital 
centers. 

Generally speaking, the safety of an anesthetic depends on its depressant 
e'feet on the general nervous system and the respiratory center in particular. 
lt is assumed by most authorities that anesthesia is produced by oxygen de- 
preciation, that is, by limiting the intake of oxygen through respiration, or by 
the action of the anesthetic itself on cell tissue, inhibiting its ability to absorb 
oxygen, and hence reducing its viability.’ 
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Many other theories have been propounded by competent authoritics 
who attempt to prove that anesthesia may be induced by pharmacologic 
actions other than anoxia. Nevertheless, a strong case generally is made by 
most anesthetists for the hypothesis that most phenomena, both good and 
bad, in anesthesia can be attributed to anoxia. 

An experiment in contrast to the theory of oxygen depreciation was made 
by Gellhorn* who stated, ‘‘ Narecosis is not truly based on a reduction of oxida- 
tive processes for anaerobic bacteria can be nareotized.’’ 

Brown, Lucas, and Henderson’ in experiments on cats and rabbits demon- 
strated that as long as the partial pressure of oxygen remained above 158 mm. 
Hg, surgical anesthesia was not possible, but when oxygen was reduced to 
70 mm. Hg, or less, surgical anesthesia would ensue. They concluded that true 
surgical anesthesia must be associated with a degree of hypoxemia. 


Exchange of Gases 


The exchange of gases in the lungs and circulatory system is controlled 
closely by Dalton’s law, which states that if two gases which do not react on 
each other chemically are mixed, the resultant pressures are equal to the sum 
of the pressures of the component gases. In mixtures, gases should be thought 
of individually, and their pressures, as they are exerted on the whole, are 
known as partial pressures. In a closed container with 4 parts oxygen and 
1 part nitrogen, both gases exert their pressures as though they were in the 


container alone. The total pressure, however, is actually the sum of the com- 
ponent pressure.® 

The quantity of gas which may be absorbed by a liquid depends on the 
following factors: 

1. Solubility of the gas. 

2. Pressure of gas to which liquid is exposed. 

3. Temperatures of the liquid when equilibrium is obtained. 


The sum of the pressures of gases within the lungs is about the same as 
atmospheric pressure, which is 760 mm. Hg. However, the air within the 
alveolar spaces is saturated with vapor which has a partial pressure of 45 mm. 
Hg, thus bringing the sum of remaining gases to 760-45 or 715 mm. Hg. 
Since alveolar air has 15 per cent oxygen, oxygen exists at a pressure of 
15/100 by 715 — 100 mm. Hg, and carbon dioxide which represents 5.5 per cent 
of alveolar air exists at a pressure of 40 mm. Hg.’ 

The oxygen requirement for the normal individual is approximately one- 
third of the oxygen contained in the arterial blood stream. Hence, the venous 
return to the heart is about 13 ¢.c. oxygen per 100 ¢.¢c. blood at a pressure of 
35 mm. Hg. Since the oxygen pressure in the lung is 100 mm. Hg and venous 
pressure is 35 mm. Hg, there remains a pressure gradient of 65 mm. Hg 
foreing oxygen from the lung into the blood stream. The pressure gradient 
of 65 mm. Hg is considered sufficient to oxygenate the hemoglobin from the 
return flow of veins to the areolar tissue of the lung. Here the blood absor'!)s 
approximately 7 ¢.c. oxygen and saturates the arterial blood so that it earrics 
about 21.5 ¢.c. oxygen at a pressure of 100 mm. Hg. 
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One finds a similar pattern of carbon dioxide gas pressure gradient from 
venous blood to lungs and back to arterial flow. The carbon dioxide pressure 
of tissue is from 50 mm. Hg to 70 mm. Hg. The venous carbon dioxide pres- 
sure is about 45 mm. Hg; alveolar carbon dioxide pressure is 40 mm. Hg. This 
demonstrates the constant pressure gradient from the cells to the lungs for 
the excretion of earbon dioxide. The exchange of carbon dioxide is enhanced 
further by its high degree of diffusibility through alveolar cells and carbonic 
anhydrase, an enzyme in the red corpusele which accelerates the liberation of 
carbon dioxide. In passing through the capillaries of the lungs, every 100 c.e. 


blood liberates about 6 ¢.c. earbon dioxide. 
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Fig. 1.—Oxygen association (or oxygen dissociation) curve of hemoglobin. The curve is 
that of hemoglobin in blood at 37° C. containing CO2 at a pressure of 40 mm. Hg. Within 
limits, increase of carbon dioxide assists the unloading of oxygen from the hemoglobin to the 
tissues, so that association curves will vary with the CO2 tension in the blood. This factor 
is not of practical importance to the anesthetist, and the COs tension in the blood should 
never be increased deliberately with the object of assisting tissue oxidation. Although an in- 
crease of oxygen tension above the normal 100 mm. Hg in alveolar air cannot increase the 
amount of oxygen taken up by the hemoglobin, a decrease in tension is followed by a de- 
crease in percentage saturation of hemoglobin with oxygen. The percentage saturation of 
hemoglobin with oxygen is not in direct proportion to the oxygen tension to which it is ex- 
posed. The actual relation is expressed by the well-known “association” curve of hemoglobin. 


In the administration of all gaseous anesthetics, the pressure of the anes- 
thetic gas in the lung is greater than in the blood. This large pressure 
gradient is the factor that makes for rapid induction. With undiluted nitrous 
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oxide, the pressure gradient in the lung is high, thus forcing nitrous oxide 
from alveoli into the blood almost immediately with resultant rapid anes- 
thetization. The reverse is true when gas is withdrawn. Ether has a small 
gradient in both directions and hence is a slower anesthetic. 

The amount of oxygen that ean be carried by the hemoglobin follows 
quite closely the oxygen association curve of hemoglobin. The graphic picture 
is that of hemoglobin in blood at 37° C. and earbon dioxide at 40 mm. Hg (Fig. 1). 


Origin and Fate of Red Corpuscles 


Erythrocytes are formed by many different organs of the body, and each 
organ or division of tissue contributes its share of erythrocytes in relation to 
the demand and its ability. Erythrocytes are uniform in size. They measure 
7.74 microns in diameter, with a thickness at the edge of 1.9 microns. Their 
specific gravity is 1.02 to 1.08. An interesting feature is their color, which is nor- 
mally a pale yellowish green but turns to deep red when massed. The number 
of erythrocytes in the body varies with different conditions and diseases; for 
instance, it increases with altitudes in as short a period as twenty-four hours.* 

In the early stages of development, the body mesenchyma starts erythro- 
blastic production, then the vascular endothelial system moves in, and in adult 
life red corpuscles develop from bone marrow, liver, and lymphatic organs.° 

The red corpuscle is a cell without a nucleus; consequently its length of 
life is short. Since bile pigment is derived from hemoglobin and is secreted 
continually into the intestines, it is fair to suppose that erythrocytes rapidly 
die or undergo disintegration in the blood stream. The daily flow of pigment 
from bile secretion is about 1.92 Gm. and it would take 48 Gm. hemoglobin to 
deliver this amount. Since the average man weighing 65 kg. possesses about 
480 Gm. hemoglobin, this indicates that about one-tenth of his hemoglobin is 
destroyed daily (and replaced, of course, at the same rate), thus making a 
complete turnover of hemoglobin approximately every ten days. A certain 
percentage of this hemoglobin is destroyed in the spleen and the lymph nodes, 
as well as in the liver. 


Nature of Hemoglobin 


Hemoglobin is a complex substance belonging to the group of conjugated 
proteins. Under the influence of heat and alkalies, it may be broken into 
globin, a simple protein, and hematin, a pigment. The globin forms 86 to 94 
per cent of the molecule, the hematin about 4 per cent, and the remainder is 
made up of other substances of an undetermined character resulting from 
decomposition. 


In the absence of oxygen, decomposition of hemoglobin breaks into globin 
and hemachromagen. Hemachromagen, in the presence of oxygen, quickly 
undergoes oxidation into the more stable hematin, for it has a chemica! 
grouping that enables it to combine more readily with oxygen. However, 
hemoglobin as it exists within the larger corpuscle of erythrocytes, forms with 
oxygen a comparatively fickle combination that may be broken up readily 
with the liberation of gas,* 
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The molecular formula of hemoglobin is approximately C758 H1203 N195 
S3 Feo218, and the molecular weight, about 16,669. This should indicate that 
the molecule is of enormous size and an excellent vehicle for oxygen. The 
hematin has a formula of C,,H;.N,O,Fe = 648.5 and contains all the iron of 
the original molecule. Globin alone has a left polarity while hemoglobin 
is dextrarotatory. Hematin alone is magnetic and hemoglobin is diamagnetic. 

The average amount of hemoglobin in males of adult age is about 14 Gm. 
to 100 ¢.e. blood. It is estimated that in a male weighing 68 kg. there are 500 
to 700 Gm. hemoglobin distributed in about 25 trillion corpuscles having a 
total area of 3,200 square meters. Practically all of this surface is available 
for oxygenation, since the size of a capillary permits corpuscles to travel 
through it single file. Each corpuscle, therefore, normally becomes oxygenated 
completely upon reaching the lungs. 


Compounds With Oxygen and Other Gases 


Hemoglobin joins with oxygen chemically to form oxyhemoglobin, in the 
proportion of one molecule to one. The proportion is about 1.34 ¢.c. oxygen to 
each gram of hemoglobin. Oxyhemoglobin, in the absence of oxygen pressure, 
dissociates quite freely for it is an unstable compound, and this is what makes 
it a good earrier of oxygen to tissues. Hemoglobin and carbon monoxide or 
nitrie oxide form very stable compounds, and the union takes place in the 
ratio of one to one. This affinity or stability is a reason for rapid asphyxiation 


and ultimate death when earbon monoxide or nitrogen monoxide is inhaled 
over a short period of time. 

In a mixture of oxygen and hemoglobin, the carbon dioxide is absorbed 
independently of the oxygen, and hemoglobin saturated with oxygen will 
absorb carbon dioxide independently. Although oxyhemoglobin does not 
affeet the absorption of carbon dioxide materially, carbon dioxide hemoglobin 
permits oxyhemoglobin to dissociate more readily. This is particularly true 
when oxygen is under less tension. The presence of iron in the molecule is 
important because absorption of oxygen by hemoglobin is determined by its 
presence. One molecule of oxygen will be fixed by one atom of irun in the 
corpusele. In the decomposition of globin and hematin, the iron is retained 
in the hematin. According to analyses, the presence of iron in hemoglobin 
varies from 0.333 to 0.47 per cent.® 


Anoxemia and Chromatic Changes 


Cyanosis as a phenomenon is varied and not always consistent in its im- 
plications. Its appearance in patients is evidence of incomplete oxygenation 
of blood or of hemoglobin in the reduced form; but, on the other hand, its 
absence (either in conscious or unconscious patients) is not assurance that the 
blood is oxygenated completely.’° Cyanosis can be seen in normally healthy 
patients in localized regions where the flow of blood is decreased or viscosity 
changes the speed of flow. In that situation one finds tissue absorbing oxy- 
gen and hemoglobin in the reduced form. It is evident, especially in young 
children who have been exposed to cold air, by the familiar symptoms of blue 
lips and blue finger tips. 
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This paper deals chiefly with the effect of anesthetics on the normal pa- 
tient and the production of cyanosis. Most anesthetics, with the exception of 
nitrous oxide, can induce complete unconsciousness in the presence of unlim- 
ited amounts of oxygen; however, they never should be administered in an 
atmosphere of less than 20 per cent oxygen. On the other hand, nitrous ox- 
ide has quite different characteristics. This anesthetic, of limited potency, is 
administered most often without premedication, and thus in order to be ef- 
fective must be reinforced. The simplest and most rapid method of reinforee- 
ment is by reducing the oxygen intake which, in turn, produces cyanosis and 
marked color changes. 

A degree of cyanosis in the administration of nitrous oxide anesthesia 
is not of serious importance. Since nitrous oxide usually is administered with 
a free airway and the throat generally clear, it only mildly depresses the 
respiratory center, and the adjunct of oxygen can be administered immedi- 
ately to overcome the deeper third plane of anesthesia or compensate for ex- 
cess cyanosis. Most patients can become cyanosed mildly and still have suffi- 
cient oxygen to support the normal functions of the body; but the anemie 
group of patients, of whatever etiology, may succumb without any change in 
color or cyanotic symptoms. 

The total amount of oxygen carried by patients’ blood depends on the 
amount of. hemoglobin and the oxygen tension to which blood is exposed 


(Table I). 


TABLE I* 








Jo Oz IN ALVEOLAR | ; C.C. 0. PER REDUCED GM. 
INHALED 0, TENSION HB. 1% 100 c.c. HB. PER COLOR OF 
MIXTURES IN MM. HB. SATURATION BLOOD 100 c.c. BLOOD PATIENT 
21 100 95 20 Normal 
12 35 66 13 5 Light blue 
8 28 50 10 7.5 Bluish purple 
*Relationship between the oxygen percentage in the mixture of gases inspired and the 
color of the normal patient. For example, with 8 per cent oxygen in the mixture, the alveolar 
oxygen tension becomes as low as 28 mm. Hb.; the hemoglobin is then 59 per cent saturated, 
so that 100 c.c. blood carries 10 c.c. oxygen and contains 7.5 Gm. reduced hemoglobin. The 
extreme right-hand column shows the corresponding color change. (After Macintosh, R. R., 
and Pratt-Bannister, F. B.: Principles of General Anaesthesia.) 











There are 15 Gm. hemoglobin in 100 ¢.c. blood in the average man. Each 
gram of hemoglobin ean earry 1.34 ¢.c. oxygen; hence, every 100 ¢.c. blood ean 
earry 20 ¢.c. oxygen. In addition, about 0.3 ¢.c. oxygen is carried in the 
plasma for every 100 ¢.c. blood. Thus, the oxygen-carrying capacity of the 
blood is directly proportional to the total blood supply and the total hemo- 
globin. It follows that in an anemic patient with hemoglobin of 50 per cent, 
the amount of oxygen carried is only half of that carried by a person with 
hemoglobin of 100 per cent.” 

Nitrous oxide, along with other anesthetics, is carried partly by the hemo- 
globin but essentially by solution with the blood plasma. In the course of ad- 
ministering nitrous oxide anesthesia, the oxygen tension in the inspired mix- 
ture is low; and if cyanosis exists, it would be caused by the reduction of 
hemoglobin rather than by the presence of nitrous oxide in the blood. 
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Many patients may show signs of cyanosis while there is sufficient oxygen 
to support normal functions. This point cannot be emphasized sufficiently, 
and it is of great importance to remember this related fact: the varied types 
of anemic patients may die of hypoxia without any signs of cyanosis. 

It has been proved that whenever 5 Gm. hemoglobin is reduced per 100 
c.c. blood, eyanosis is present. The color of blue or purple frequently seen on 
anesthetized patients is a result of the reduced hemoglobin which imparts 
this color to the skin, mucous membrane, and blood. Oxygenated hemoglobin 
is bright red. The flow of blood through the capillaries in the form of reduced 
hemoglobin lends a blue tint to the skin irrespective of the amount of oxy- 
hemoglobin present. 

Reduced hemoglobin in the blood stream is caused directly by, and is 
proportional to: 


1. Total hemoglobin in blood. 

2. Tension of oxygen in alveolar air. 

3. Oxygen percentage in the inspired mixture. 

4. Adequacy of pulmonary ventilation. 

5. Barometric pressures which are fairly constant. 


So far as reaction to anesthetics is concerned, it should be obvious that 
the anemie patient would be far more susceptible than the normal patient. 
He is deficient in oxygen even before exposure to the anesthetic and offers 


little resistance. On the other hand, the robust individual possesses a great 
amount of hemoglobin and must be deprived of considerably more oxygen 
to become anesthetized. 

Because a concentration of 5 Gm. reduced hemoglobin is necessary to 
produce cyanosis, a patient with 33 per cent (5 Gm.) hemoglobin per 100 c.e. 
blood never could become cyanosed and would not show color change. It 
would necessitate a total reduction of hemoglobin to produce cyanosis. In 
this ease, the patient would have no oxyhemoglobin in circulation and would 
die before color changes became obvious. 

In patients anesthetized by nitrous oxide who show no color changes 
beeause of insufficient hemoglobin, the reaction to increased pressures of 
oxygen can determine quickly the anesthetized stage of the patient. To illus- 
trate, if breathing is shallow but quickened, it is difficult to determine whether 
the patient is affected profoundly or lightly. The addition of oxygen can 
clarify the situation. For example, if the patient is in the deep phase, oxygen 
will slow down respiration and deepen the volume; if he is in the light phase, 
the reflexes will continue and there will be little change until apnea develops. 
Oxygen apnea is the condition in which the body is overventilated with 
oxygen, and a cessation of breathing automatically follows.’* (Tables II and ITI.) 


Problems of Anemia in Anesthesia 


The anemie individual is a type that must be anesthetized carefully be- 
cause he does not tolerate the lack of oxygen, his thresholds are narrow, and 
cyanosis is rarely discernible until late in the fourth stage. It is of obvious 
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importance, therefore, that in the field of dental anesthesia the blood hemo- 
globin of all doubtful cases be ascertained before the administration of nitrous 
oxide-oxygen. 

Anemia is defined as a deficiency of red corpuscles, hemoglobin, or both. 
The etiology in individuals varies as to type. The following is an outline of 
types and etiologies of the various forms of anemias™: 


Classification as Based on Broad Mechanism Involved"* 


I. Anemias occasioned by excessive demands on supply of blood (bone mar- 
row attempts to make up supply and is overactive) 


A. Hemorrhage (acute, chronic; internal, external; traumatic, hemostatic 
defects) 
. Hemolytic states 

1. Constitutional or hereditary in origin 
a. Hemolytic jaundice—congenital and acquired 
b. Sickle-cell anemia 
ce. Mediterranean anemia 
d. Erythroblastosis fetalis 
Caused by chemicals 
a. Benzol ring products 
b. Lead 
Caused by systemic erythrolytie infections 
a. Hemolytic staphylococci and streptococci 
b. Malarial infestations 


II. Anemias occasioned by diminished supply of blood (bone marrow is less 
active than normal) 


A. Deficiency of items required for blood formation (exogenous, en- 
dogenous) 
1. Iron 
2. Liver principle; folie acid (Lactobacillus casei factor) 
3. Vitamins and unknown items 
Suppression or injury of the bone marrow 
1. Congenital aplasia or hypoplasia 
2. Toxic 
a. Of various infections 
b. In azotemia 
Chemical agents 
a. Benzol ring products 
b. Arsphenamine 
. Myelophthisis 
a. Leucemia 
b. Neoplasm 
Physical agents 
a. Roentgen rays 
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During World War I, Professor W. B. Cannon, of Harvard University, 
ecognized that soldiers in shock needed greater amounts of oxygen than 
normally exists in air. In eases of hemorrhage, the need for oxygen is di- 
rectly proportional to the loss of blood. The same is true of anemias and 
other dyserasias. Hemoglobin index is a factor involved in oxygen tension 
percentages. Toxicity from infection involves a loss in the ability to carry 
oxygen, and patients in severe toxemia need great proportions of oxygen.*® 

The rate of metabolism in patients has great effect on consumption of 
oxygen. Patients with high metabolic rates need more oxygen. In patients 
feverish because of toxemias or septicemias, metabolic rates are increased and 
demand for oxygen is increased proportionately. The older patient with a 
lowered basal metabolic rate is anesthetized more easily than the younger 
patient with a high metabolic rate. 

Gibbs* asserted that normal functions can ke maintained at a fairly high 
level in the presence of a reduced oxygen intake and in the presence of some 
cyanosis, if the earbon dioxide tension is sustained. He stated: 

Normal brain functions can be maintained with low percentage of oxygen, even as low 
as 2 per cent in the inspired air, providing the carbon dioxide tension is maintained. The 
addition of carbon dioxide to a mixture low in oxygen increases the amount of available oxy- 
gen to brain because it: (a) increases pulmonary ventilation; (b) causes peripheral vascular 
constriction and cerebral dilatation; (c) shifts the hemoglobin dissociation curve so that blood 
unloads oxygen to tissue in greater portions. 


Goodman and Gilman" stated: 


It should be emphasized that cyanosis is never an accurate guide to the degree of 
anoxemia. The cyanotic color depends upon the amount of reduced hemoglobin in the blood 
and a severe anemic may be in fatal oxygen lack, but yet not have five grams of reduced 
hemoglobin present to demonstrate cyanosis. The moderately anemic patient with hemoglobin 
at about 60 per cent may show signs of cyanosis late in the course of anoxemia, when half 
of the hemoglobin is reduced. Conversely, the polyecythemic patient may be normally blue or 
may become cyanosed early in stage of anesthesia, although the oxy-hemoglobin is still ade- 
quate for normal function. In addition, the factors such as the thickness and color of the 
skin, the density of its capillary net work, and the type of lighting used in the operating 
rooms, all may modify the appearance of cyanosis and hence, reduce the value of the physical 
signs. 

Conclusion 

One may conclude from the foregoing that, whereas the color of patients 
under nitrous oxide anesthesia can be utilized as a valuable sign in relation to 
the other symptoms of anesthesia, it never is to be used as a sole guide. There 
has been repeated evidence to support the fact that cyanosis has no direct rela- 
tion to the degree of oxygen deficiency. Nevertheless, there still exists a wide- 
spread, unwarranted fear of this condition because cyanosis generally is associ- 
ated with asphyxiation from strangulation, carbon monoxide, and other forms 
of death due to anoxemia. 

The following facts cannot be emphasized sufficiently : 


1. With nitrous oxide-oxygen, cyanosis is no reliable indication of anes- 
thesia. 
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2. A minimum of 5 Gm. reduced hemoglobin per 100 ¢.c. blood must be 
present to produce cyanosis. 

3. Normal and plethorie individuals may show signs of cyanosis through 
most of the stages of anesthesia. 

4. Anemie individuals usually can reach the profound fourth stage be- 
fore cyanosis is exhibited. 

5. Since nitrous oxide is a weak, inert, gaseous anesthetic, its action may 
be enhanced by a high degree of oxygen restriction. 

6. Cyanosis, when exhibited in association with respiration and reflexes 
of the eyes and muscles, which are indicative of lack of oxygen, ealls for im- 
mediate increase in the oxygen intake. 

7. Negroes show little or no changes due to cyanosis. 

8. Most patients are covered fairly well during the operation, and hence 
color is difficult to differentiate. 

9. Cyanosis may be present and patients may not be in danger of hypoxia 
of the central nervous system. 

10. Most anesthetics create a degree of central nervous system hypoxia, 
but few aside from nitrous oxide demonstrate profound cyanotic changes in 
the patient. 
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Oral Roentgenology 


X-RAY RADIATIONS IN RELATION TO INTRAORAL 
ROENTGENOGRAPHY 


Marrnuew Lozirer, B.S., D.D.S.,* New York, N. Y. 


> THE practice of intraoral roentgenography, not unlike any other type of 
roentgenography, we are always confronted with emanation of rays, which 
under certain circumstances may be highly injurious to the operator, patient, 
or both. 

The factor of the cumulative effect of the primary rays, rays emanating 
directly from the head of the x-ray apparatus through its cone, is by now well 
known. It is primarily because of this that neither the operator nor his assistant 
should ever undertake retention of films in the patient’s mouth. Precisely for 
the same reason one should scrupulously and at all times avoid standing in the 
direct path of the rays as they emanate from the tip of the cone of the x-ray 
tube during the act of exposure. 

It has been established that when primary rays are generated, other rays, 
such as secondary and tertiary, are always produced in turn. These are found 
to rebound not only from the patient’s face and body, but also from the walls, 
floor, and ceiling of the x-ray room. The question as to the effect of exposure 
to these concomitant radiations has up to the present day been answered in a 
rather indefinite manner. While some authorities consider the nature of these 
radiations as definitely harmful when absorbed by the operator or his nurse for 
an extended period of time, others pronounce them quite harmless. According 
to the findings of the National Bureau of Standards and the International Roent- 
gen-Ray Committee of X-ray Protection, the secondary and tertiary radiations, 
while differing in intensity and other respects from the primary rays, have a 
very similar effect upon the human body. 

Careful investigation has conclusively shown, however, that with every part 
of the operator’s body not nearer than twenty-four inches to the patient’s face 
(from which most of the concomitant radiations are being scattered during the 
periapical exposure), about forty-five-second exposures can be made daily with 
comparative safety to the operator, before the tolerance dose is received by him. 
As to the operator who does a large volume of roentgenographie work, ninety-five- 
second exposures can be made daily with comparative safety, providing the fol- 
lowing precautionary measures are carefully observed : 

a. Every part of the operator’s body is not nearer than thirty-six inches 
to the patient’s face during the exposure. 


*Former Instructor in Oral Surgery, New_York Post-Graduate Medical College Hos- 
pital; Former Attending Oral Surgeon, Bellevue Hospital. 
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b. The x-ray equipment employed incorporates adequate protection to the 
operator against exposure to primary radiations. (The modern type of x-ray 
apparatus which allows emanation of the primary rays only through its cone 
with the rest of the x-ray head being well insulated answers this safety require 
ment satisfactorily. ) 

e. The operator and his assistant always stand out of the path of the pri- 
mary rays. To achieve the maximum safety, only the rear of the x-ray head 
should face the operator. 

d. The operator undergoes a yearly blood count, since the rays have a ecol- 
lective effect upon the blood, reducing the normal number of white blood cor- 
puscles and producing at times a type of anemia resulting in general fatigue. 

e. The operator takes at least a two-week vacation during the year. 


Test for Overexposure of the Operator 


The following test has been found effective, simple, and practical for deter- 
mining whether the operator is exposing himself to any secondary radiations: 

a. Fasten a metal coin or metal paper clip to the emulsion side of a small 
film packet. 

b. Carry the film packet in the breast pocket of your gown for two or three 
weeks. The emulsion side of the packet should always point outwardly. 

ce. Process the film in the regular manner. If the image of the coin or clip, 
however faint, is being observed on the film surface, it becomes an established 
proof that the operator is being subject to x-ray radiations. 

It has been found that operating behind a screen or door, about two and 
one-half feet wide and six and one-half feet high, which is lined with lead one- 
eighth inch in thickness and which is placed at least six feet from the x-ray tube 
is possibly the best protection against any stray radiations generated in the room 
during exposures. 


Estimation of Safe X-ray Dosage for the Patient 


The x-ray dosage necessary to produce any temporary effect on a single 
limited area of the patient’s skin is about twelve hundred milliampere seconds 
(120 seconds of exposure at ten milliamperes), with a target-skin distance of 
about eleven inches, the distance usually employed in intraoral roentgenography. 
It has been suggested, however, that for extra safety to the patient the radiation 
dose received by a limited area at one time should not exceed more than half 
of the erythema dose, or six hundred milliampere seconds. 

Additional protection will also be offered by the aluminum or Bakelite x- 
cone, which aids in filtering out most of the so-called soft rays. These rays, 
though less penetrating, are more likely to be absorbed by the patient’s skin and 
consequently cause irritation and burns, particularly when the skin is fair. It 
should be added that since, as has been stated, the six hundred milliampere dos: 
ean be safely applied to the patient even when it is limited to just one side o! 
his face, twice the amount of the exposure, or about twelve hundred milliamper 
seconds, can be employed with complete safety when the roentgenographiec ex 
amination is to be distributed throughout the face as when an exhaustive full 
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series examination is being undertaken. However, if the patient has had numer- 
ous X-ray exposures before presenting himself to the office, a fact to be ascer- 
tained beforehand, it is preferable to postpone the examination for two or three 
weeks, particularly if the patient is fair-skinned. 


Safeguarding Film Material From Secondary Radiations 


After a film packet has been exposed to x-rays, it should best be removed 
from the room or deposited into a covered lead container before another exposure 
is undertaken. Unless this is done, the highly sensitive film emulsion may be 
fogged to some appreciable extent by the concomitant radiations found to be 
scattered all over the x-ray room. For the very same reason, all unexposed film 
material kept in the x-ray room should be stored in an appropriate lead box or 


dispenser. 
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Fig. 1.—The hinge-type radiation-proof small dental film safe can be readily converted 
into a multiple-compartment film receptacle. The upper half can be divided with the aid 
of a cardboard into one compartment for Bitewing or double-film packets and another com- 
partment for the smaller-sized No. 0 films. The lower half can be used for depositing the 
exposed film packets. 


In addition to the regular gross-size dental film safe dispenser, a convenient 
nultiple-film safe ean be made out of a smal] hinge-type film safe. Its upper 
half ean be divided easily with the aid of a cardboard partition into two separate 
compartments, one compartment for the double-film packets (if the more fre- 
quently used single-film packets are kept in the regular gross-size film safe dis- 
penser) and another for Bitewing film packets or for the smaller-sized, No. 0 
films. The lower half of the film safe can be used for depositing the exposed 
film packets in the process of a roentgenographic examination. (Figs. 1 and 2.) 





224 MATTHEW LOZIER 


To safeguard against stray radiations all periapical film packets not kepi 
in the film dispensers, as well as the occlusal and extraoral films employed from 
time to time, a hardwood box about fifteen inches high, eighteen inches long, 
and ten inches wide, lined, cover included, with lead one-sixteenth inch in thick- 
ness, will be found to be entirely adequate. Film material stored in such a box 
may be kept with absolute safety from fogging, even when it is located in close 
proximity to the x-ray apparatus. Since the box may sometimes be left inad- 
vertently uncovered during an exposure, however, it is best to keep it out of the 
X-ray room. 














Fig. 2.—To safeguard x-ray films from the effect of secondary radiations always present 
in the x-ray room after an exposure, film packets should best be kept before they are ex- 
posed, as well as after, in a lead-lined, fully enclosed film safe. An automatic film safe like 
sy 3 shown in the illustration will also render the film packets dustproof and sanitary 
o handle. 


In addition to safeguarding the film material from all x-ray radiations, it 
is always necessary to store it preferably in a cool, dry, dust-free place devoid of 
the chemical fumes frequently found in offices with adjoining dental laboratories. 


Care of the X-ray Tube 


The modern x-ray apparatus designed for dental uses has what is common!y 
known as a ‘‘ten-milliampere tube.’’ It is so designated because the maximu'n 
amount of current which is being passed through the tube while it is beiig 
activated must be restricted to ten milliamperes. While a thorough knowledye 
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of physies, electricity, and detailed construction of the x-ray apparatus may not 
be absolutely essential to the roentgenologist, he must, however, be familiar with 
the fundamental fact that operating a ten-milliampere tube at more than ten 
milliamperes (especially when the apparatus is not equipped with an autotrans- 
former or a stabilizer), even if only oceasionally, will eventually and more than 
any other factor irreparably damage the readily vulnerable focal spot, the small 
metallic area found on the target of the x-ray tube. It is a well-known fact that 
an x-ray tube with a distorted and enlarged focal spot will rarely produce 
images of adequate sharpness and detail, an absolute necessity for a workable 
diagnosis. 

In addition to the preservation of the original shape of the focal spot, 
operating the tube at proper milliamperage will also aid in general prolongation 
of the life and efficiency of the tube. 

Since milliamperage registration, because of fluctuation, frequently varies 
(particularly after some lapse between periods of employing the x-ray apparatus), 
being either above or below the prescribed ten-milliampere standard, it neces- 
sarily becomes impossible to foretell just what the milliamperage may be during 
a particular act of an exposure. 

In order not to exceed appreciably the safe milliamperage limit, as well as 
not to operate at a lesser than required milliamperage (which results in inade- 
quate roentgenographie density and contrast), the following procedure should 
best be employed routinely and consecutively before undertaking an exposure, 
particularly with the beginning of a working day : 

a. Decrease voltage three or four registrations. 

b. Activate the x-ray tube and, if needed, advance the voltage gradually 
until the milliammeter registers ten. Stand at a safe distance and point the 
cone of the tube away from you while activating it. 

ce. Set the exposure timer according to the exposure time needed for the 
region to be examined and in accordance with the type of film being employed. 


Resorting to this method of procedure, the milliamperage sent through the 
x-ray tube during the exposure will rarely exceed the safety margin, nor will it 
register appreciably less than is essential for obtaining satisfactory roentgen- 
ographie quality. It has been shown that lengthening the exposure time to com- 
pensate for accidental grossly inadequate milliamperage will rarely solve our 
problem, though mathematically it may appear quite the same as if a correct 
milliamperage and exposure time were employed. Thus, an exposure of five 
seconds at eight milliamperes will equal the same forty milliampere seconds as 
an exposure of four seconds at ten milliamperes will, but the roentgenographic 
definition resulting from the first exposure will rarely favorably compare with 
the definition resulting from the second. 


Control of Milliamperage Fluctuation During the Act of Exposure 


It will be noticed that occasionally, even after the milliammeter has been 
properly set, the milliamperage may still drop a little (usually one-half of a 
iilliampere) during the act of exposure. If this should occur, it may not always 
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be convenient at that particular moment to discontinue the exposure in order 
to increase the voltage. Instead, it may be preferable to continue with the 
exposure, lengthening it a bit to compensate at least in some slight measure for 
the slightly decreased milliamperage. 


It is because of this ever-present possibility of milliamperage fluctuation that 
the exposure timer should best always be advanced by one-half or one second above 
the exposure time the case on hand may require. This extra reserve time may 
then be employed when the milliamperage obtained happens to be slightly below 
the standard ten. However, when the milliammeter, which should always be 
observed during the exposure, does not register any drop, remaining steadily 
at ten, the extra time on the exposure timer is left unused. 


369 East 149TH STREET. 
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PROCEEDINGS OF THE THIRD ANNUAL MEETING OF THE 
AMERICAN ACADEMY OF ORAL PATHOLOGY, 
STEVENS HOTEL, CHICAGO, FEBRUARY 6, 1949 


CoMPILED By HAmiLton B. G. Roprnson, D.D.S., M.S.,* CoLuMBus, OHIO 


I. Officers and Honorary Fellows Elected 
The Secretary-Treasurer, Lieutenant Colonel Joseph L. Bernier, reported 
the results of the annual election as follows: 


President Paul E. Boyle, University of Pennsylvania, Philadelphia 
President-elect Donald A. Kerr, University of Michigan, Ann Arbor 
First Vice-President Henry Goldman, Mt. Sinai Hospital, Boston 
Second Vice-President Myron Aisenberg, University of Maryland, 
Baltimore 
Editor Hamilton B. G. Robinson, The Ohio State University, Columbus 
Secretary-Treasurer Joseph L. Bernier, Armed Forces Institute of 
Pathology, Washington 
Honorary fellowships, awarded by the Executive Committee, were conferred 
on the following by President Lester R. Cahn: 


Dr. Robert Bradlaw, Dean of the Faculty of Dental Surgery, Royal 
College of Surgeons of England, London 

Dr. Russell W. Bunting, Dean, School of Dentistry, University of 
Michigan, Ann Arbor 

Dr. Edward H. Hatton, Professor-emeritus of Pathology, School of 
Dentistry, Northwestern University, and 
General Secretary, International Associa- 
tion for Dental Research, Evanston, Illinois 


The newly elected president, Dr. Paul E. Boyle, was introduced, and after 
appropriate remarks announced committee appointments as follows: 


Standing Committees 
Nomination Membership 
Kurt Thoma, Chairman Donald A. Kerr, Chairman 
Lester Cahn Lester R. Cahn 
J. Roy Blayney Henry Goldman 
Program Publicity 
Donald A. Kerr, Chairman Hamilton B. G. Robinson, Chairman 
', L. Bernier Charles Andrew Waldron 
Joseph Weinmann 
Ilamilton B. G. Robinson 


*Editor, The American Academy of Oral Pathology. 
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Special Committees 


Nomenclature Education 
Paul E. Boyle, Chairman Henry Goldman, Chairman 
Hamilton B. G. Robinson Lester R. Cahn 
J. L. Bernier Myron Aisenberg 


Paul E. Boyle 


II. Address 
GENERAL PATHOLOGY 


RoBert A. MOORE, M.D., St. Louis, Mo. 


There is a generally recognized law or principle of biology which states, ‘‘Ontogeny 
recapitulates. phylogeny.’’ It is my purpose this evening to attempt to show that this 
natural law applies not only to living things, themselves, but also to the man-arranged study 
of living things, and that by departure from it we are paying the price which is meted out 
to all those who break laws. 


The Premise | 


The basic premise of ‘‘ontogeny recapitulates phylogeny’’ is, in biologic terms, that 3 
the development of an individual retraces the steps of the development of the species. I 
need not dwell on the facts of embryology to prove this point. The appearance of the bran- 
chial arteries in the early human embryo and the gradual conversion of them into aorta, ca- 
rotid arteries, and ductus arteriosus will serve to illustrate. 

The basic premise of ‘‘ontogeny recapitulates phylogeny’’ is, in academic terms, that 
the training of an individual in a discipline or specialty should retrace the steps of the 
development of that discipline or specialty. ; 


)? 


What Constitutes a Discipline or Specialty ( 


In order to examine the problem we must first decide: ‘‘ What constitutes a discipline?’’ 
What are the criteria for separation of one discipline or specialty from another?’’ 

Unfortunately, there is not one clear-cut criterion upon which the present specialties 
are based. In medicine, and I suspect also in dentistry, specialties have originated in part 
because of the driving force of some one individual or group of individuals, rather than 
as a natural division. 

In the study of all living things there are two basic methods of study—morphologic 
and physiologic, or, in broader terms, structural and functional. Although this distinction is 
becoming more and more artificial because of studies on the correlation of structure with 
function, and vice versa, it is still the basis for departmentalization of medical and dental 
schools. 

On the morphologic side are gross anatomy and histology, and on the functional side 
are physiology and biochemistry. As biochemistry has moved from static to a dynamic 
concept, the line between it and physiology has become increasingly indistinct, unless we 
assume that physiology is veering toward biophysics. 

In the clinical departments in medicine there are numerous criteria for departmentaliza- 
tion. On the basis of type of patient we separate the children into pediatrics and the preg- 
nant women into obstetrics. On the basis of type of treatment used we recognize surgery 
and internal medicine. On the basis of the part of the body studied we have the subjects 
of dermatology, urology, otolaryngology, and ophthalmology. On the basis of the type of 
disease there are allergy and syphilology. 


From the School of Medicine, Washington University. 
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I hesitate to speak too directly about dentistry, but if I may be so bold, I would 
suggest that you have subdivided the subjects even farther than has medicine. It is true 
that you start out with a small part of the body, the mouth, but, as I understand it, if the 
hard parts are involved it is dental surgery; if it is the soft parts it is oral surgery; if it is 
an artificial part it is prosthetic dentistry subdivided as to whether the artificial part is a 
single tooth, or part thereof, or is a whole set of teeth. 


The Dilemma 


This increasing specialization in the health sciences has led us into a serious dilemma. 
There is no doubt that specialization has led to great improvement in health care, but we may 
seriously question whether or not it has led to as much improvement as is possible. The 
volume of knowledge on sickness and health has reached immense proportions, far beyond 
the amount which can be assimilated by one person. Physicians or dentists who know a 
great deal about one disease or one organ can without question treat that disease or that 
organ better. 

But, diseases and organs are not isolated within the animal organism. One example 
is well illustrated in the words of Lord Moynihan, ‘‘When the appendix becomes ill, the 
This, in simple terms, means that the symptoms of appendicitis may be 


; 


stomach cries.’ 
referred to the stomach. 

There is no disease which affects completely only one organ. Think of the manifesta- 
tions of monocytic leucemia in the gums, or in the postulated interrelation of the infected 
dental granuloma, extraction, and subacute bacterial endocarditis. Or, on the other hand, 
consider the manifestations of disease of the kidneys in the eyes, the changes in nerves and 
blood vessels in diabetes mellitus, and the lesions of bones in the patient with an adenoma of 
the parathyroid glands. 

There is one field which illustrates better than any other the dangers of segregation of 
the body and its diseases, that is psychosomatic medicine. What of the patient who has 
relapses of hyperthyroidism in relation to emotional upsets because of conditions in the 
family. No amount of surgery, iodine, thiouracil, or other therapeutic agent will cure this 
patient until the psychic influence is removed or corrected. The physician who is organically 
minded will fail in the treatment of this patient. I do not know of psychosomatic diseases in 
dentistry but I have no doubt that there are some. 


Our Present Position 


Thus, by responding naturally and logically to trends and pressure, we in the health 
sciences have brought ourselves to our present position in which most specialists look at 
their part of the body or disease and few look at the sick person as an individual and as 
a living whole. This statement is something of an exaggeration, but is so worded in order 
to erystallize the basic idea. 

We have surgical specialists such as urologists, orthopedic surgeons, proctologists, and 
otolaryngologists who have no training and know little of the principles of general surgery. 
We have medical specialists such as allergists and dermatologists who are lost in the field 
of general medicine. 

My point is that most of what we today call specialties are in fact subspecialties and 
that one cannot be a subspecialist until one is a specialist. 


A Profession Versus A Trade 


There is another related general concept which I would like to place before you and it 
is in the form of a question, ‘‘ What is the difference between a profession and a trade?’’ 

As I see it, in a trade the practitioner follows in large part a rule of thumb. The work 
is done by rote. There is not necessarily any reason for doing something a certain way ex- 
cept that a predecessor did it that way. 

On the other hand, the actions in a profession are based on logic, on reason, and on 
scientific knowledge. Let me outline an example of this difference. A tradesman may mix 
the urine of a patient with Benedict’s solution and boil it. He has been told that if it turns 
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brown or yellow there is sugar in the urine. The professional man does the same thing, 
but he knows there is a copper salt in Benedict’s solution, that this copper salt can be 
reduced from the cupric to the cuprous state, and that sugar is the most common reducing 
agent found in human urine. 

To go on with the analogy, the tradesman has been told that sugar in the urine means 
diabetes mellitus. The professional man knows about carbohydrates and carbohydrate 
metabolism. He knows there are many different carbohydrates, that one or another may 
be excreted in the urine, that starch taken into the body is first split to simple carbohydrates, 
that these are stored in the liver as glycogen, and that secretions of the adrenal, the pan- 
creas, and the pituitary at least influence this storage and subsequent liberation. With 
these and other facts he reasons concerning why there is sugar in the urine, and may or 
may not conclude that this patient has diabetes mellitus. 


The Basic Educational Program 


With these two major premises, first specialization and second professionalism, I may 
now outline my idea of the basic educational program of the physician or of the dentist. 

The first step is to make possible the acquisition of that knowledge which should be 
possessed by all in that profession. This is the task of the medical or dental school. 

The second step is to permit the student to apply this knowledge to practical problems. 
This is a responsibility in part of the school during the third and fourth years, and in 
part of the intern year. 

The third step is to erect upon this general knowledge, information both basic and 
applied, of some major specialty. This phase devolves on those responsible for assistant 
residency training. 

A fourth and optional step is to develop knowledge and ability in a subspecialty. This 
training is secured during additional years as an assistant resident or resident, or in a 
preceptorship. 

It is my belief that every physician and every dentist should and will some day take the 
first three steps. In saying this, I realize there is a person known as a general practitioner 
in both medicine and dentistry. Most people conceive of the general practitioner as the 
person who does not specialize. I do not. I believe the general practitioner should 
be just as much a specialist as the general surgeon or the internist. He is, however, 
never a subspecialist. A medical or dental student, upon graduation, is no more qualified 
to be a general practitioner than he is to be a surgeon or an orthodontist. 


The Phylogeny of Pathology 


So far I have talked of every specialty except pathology. The group here this eve- 
ning represents one aspect of pathology; the subject of my talk is ‘‘General Pathology,’’ 
and I am supposed to be a pathologist, although I have had my doubts during the past 
few years. 

There is also the biologic law of ontogeny recapitulating phylogeny about which I 
promised to speak. What of the phylogeny of pathology, one of the major specialties of 
the health field? ; 

Pathology, in any resemblance to what we know it as a modern science, began to 
appear in the seventeenth and eighteenth centuries, largely in Italy. Some anatomists and 
a few clinicians became curious about what made certain signs and symptoms of disease. 
What happened in some organ when an elderly person suddenly complained of headache 
and lost consciousness, had spastic paralysis of one side of the body followed by flaccid 
paralysis? This was a relatively simple question and the answer, as you know, was a 
rupture of an artery and hemorrhage in the internal capsule of one cerebral hemisphere 
of the brain. 

This phase of the development of pathology culminated in the publication of 
‘*The Seats and Cause of Disease,’’ by Morgagni. 
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Toward the end of the eighteenth and beginning of the nineteenth century, more 
complex clinicopathologic correlations were elucidated by the English and French. I 
need only mention Bright’s disease, the Stokes-Adams syndrome, Laénnec’s cirrhosis, 
Cruveilhier’s law, and auscultation to fix this age of medicine. Astute observing clinicians 
followed the patients to the autopsy table and correlated clinical observations with struc- 
tural change. Diagnosis and differential diagnosis became more exact. 

At the same time, the science of histology in contrast with organology was evolving. 
It remained for the Germans and Austrians to join histology with the then pathology to 
create what we now know as pathologic anatomy. The giants of this era are known 
to all of you—Virchow, Rokitansky, von Reckiinghausen, to mention just three. 

However, some of these, notably Virchow, realized that structural alteration could 
not be the sole explanation of disease. They reasoned that the techniques of other 
disciplines should be utilized by the pathologist in the study of disease. Hoppe-Seyler, 
as a pupil of Virchow, applied chemical methods. Cohnheim, another pupil of Virchow, 
explored the possibility of studying experimentally induced disease in animals in order 
to understand more clearly the pathogenesis and the nature of the processes. 

During this period, another specialty was also evolving—bacteriology. Immediately, 
pathologists began to use the techniques of the bacteriologist to study disease. 

Toward the end of the nineteenth century, clinicians, especially internists, and 
pathologists started to use the techiques of the biochemist and physiologist in the study 
of the living patients. There thus evolved clinical pathology with all of its aspects in 
chemistry, bacteriology, serology, parasitology, hematology, and clinical microscopy. 

That, in brief, is my concept of the phylogeny of pathology. It is a major specialty 
which has been developed not only by pathologists but also by others both in and out of 


the health field. 


This phylogeny indicates that it has at least six components in the rough order 


of their addition: 


1. Clinicopathologie correlation. 

2. Pathologic anatomy. 

3. Chemical pathology. 

4. Experimental pathology. 

5. Bacteriologie correlation. 

6. Clinical pathology. 

Then came the great schism. Specialization in clinical subjects became more 
prominent and knowledge of the medical sciences increased immensely. Each specialist 
believed, and in my opinion rightly, that to some extent the pathology of his specialty 
should be a part of his specialty rather than of general pathology. The surgeon took 
surgical pathology. The dermatologist took the pathology of the skin. The internist 
annexed clinical pathology. 


The Present Position 


Thus, speaking generally for the past fifteen years, the general pathologist was 
and is no longer that, but rather largely a pathologic anatomist and in a smaller degree 
an experimental pathologist. It has become common usage to regard the terms ‘‘pa- 
thologist’’ and ‘‘pathologic anatomist’’ as synonymous. This I decry and it is the 
real core of what I have to say this evening. Pathology is the study of the causes, 
processes, and effects of disease and is a major specialty. Pathologic anatomy is a study 
of the structural alterations of disease and is a subspecialty. 

Recently, in one university, the suggestion has been made, and seriously, that 
pathologic anatomy should be segregated so that the university department would 
become only a department of experimental pathology. 
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I hope that I shall never be charged with blind faith in the status quo or wishing 
only for the ‘‘good old days,’’ but this trend in pathology will, in my opinion, lead to 
a generation of physicians and pathologists and dentists who are poorly trained and 
too narrow-minded. 


Administration Versus Education 


During the schism of the last twenty or thirty years, I believe we have lost sight of 
the difference between administration and education. 

The various specialists in their attempt to improve the training of young men and 
women in their specialty have assumed administrative and educational control of parts of 
pathology. It is clear that the surgeon who has six months in the laboratory of surgical 
pathology is a far better surgeon than if he did not have that training. Further, this 
training must not be given in an ‘‘ivory tower,’’ but there must be the viewpoint of 
clinicopathologic correlation. There thus grew up a group of specialists who were primarily 
surgeons and secondarily pathologists because many pathologists were not primarily pa- 
thologists and secondarily physicians. 

Although clinical medicine has profited from this change, pathology has suffered and 
suffered severely. In my opinion, what we have forgotten is that administration control 
and educational control are separable. It matters not who has administrative control so 
long as the subject is well practiced and there are educational opportunities for everyone. 

We should not become involved in petty jealousies or in trying to draw a sharp line 
between different specialties. The important thing is that the person involved is qualified. 
It is unprofessional to debate whether the ophthalmologist or the neurosurgeon should care 
for a patient with a disease of the eye which has extended to the cranial cavity; or whether 
the otolaryngologist, the general surgeon, the plastic surgeon, or the head and neck surgeon 
should operate to remove lymph nodes in the neck which are involved by metastases from a 
carcinoma of the larynx, or whether a surgeon or an oral surgeon dentist should care for 


a patient with a disease of some soft tissue in the mouth. This sounds much like the 
jurisdictional disputes of trade unionism, which have no place in a profession concerned 
with the very existence of life itself., The answer is simple and brief: that person best 
able to treat the patient with the best expectancy of cure and the lowest operative mor- 


tality should take charge. 

Similarly in pathology and in education, subdivide the specialty as much as is 
Jesirable on the basis of need and the abilities of the men concerned, but provide a complete 
educational program so there are no surgical pathologists, or autopsy pathologists, or experi- 
mental pathologists, but rather pathologists with a special interest in some one phase. 


The Ontogeny of Pathology 

If the phylogeny of pathology is what I have given, if the present position is as 
indicated, and if my view of the interrelation of administration and education is correct, 
then the ontogeny of pathology, or, in simpler terms, the training of the pathologist, is well 
defined. 

First, the pathologist should learn those facts common to everyone in the health field. 
Then he should learn something of the application of these facts to practical clinical medicine 
or dentistry. Then he should learn pathology in general. Finally, he may if he wishes 
specialize in surgical pathology, neuropathology, or, I hesitate only a little, oral pathology. 

The requirements of the American Board of Pathology are in general those I have 
just outlined: . 

1. Graduation from medical school. 

2. One year internship. 

3. Three years of training in pathology. 

4. One year of practice of pathology. 

Who gives the training—pathologist, clinical pathologist, hematologist, or chemist-— 
is immaterial. Hence, the board does not approve people to give training but approves 
institutions in which the training may be secured. 





AMERICAN ACADEMY OF ORAL PATHOLOGY PROCEEDINGS 


Oral Pathology 


Some time before finishing I should at least mention oral pathology. After all, it is 
the American Academy of Oral Pathology which invited me to speak this evening. 

L have sufficient respect for your intelligence to know that I need not itemize my 
thoughts in complete detail. 

What I have said about medicine equally applies to dentistry. Do not permit over- 
specialization to the point where the care of patients suffers. Do not permit young dentists 
to be trained in oral pathology without a firm foundation in general pathology. Do not 
allow the terms ‘‘oral pathologist’’ and ‘‘oral pathologic anatomist’’ to become synonymous. 
Ally yourself on the one hand with clinical dentistry and on the other hand with general 
pathology. 

I understand you are contemplating the organization of a Board of Oral Pathology. 
May I presume to offer a few suggestions. Divorce the board from all control by societies 
and other groups who might apply pressure to gain their ends. Elect to the board men in 
whom you have confidence and let them set the policies. Conduct fair but exacting examina- 
tions so the board will be respected and regarded as the body which holds the standards 
high. 

Finally, may I suggest that this board affiliate with the American Board of Pathology. 
This is not because the American Board of Pathology wishes to build an empire or that 
medical pathology wishes to absorb dental pathology, but for all the reasons I have given 
this evening for the existence of general pathology. 

Ural pathology is a broader field when it is a part of general pathology than when 
it is isolated. Oral pathology can contribute to general pathology and general pathology can 
contribute to oral pathology. Cross fertilization of ideas cannot occur unless the individuals 
with the ideas come together. 


III. Abstracts of Papers 
1, Experimental Production of Jaw Tumors in Hamsters. B. M. Levy and J. R. Ring, 
School of Dentistry, Washington University, St. Louis, Mo. 


Through an incision made over the masseter muscle of the Golden Hamster, the 
fundus of the mandible was opened. Pellets or crystals of 9,10-dimethyl-1,2-benzanthra- 
cene were placed in the cavity so prepared, and the muscle and skin were approximated 
and sutured. Within four to five months, tumors developed in 80 per cent of the animals. 
These tumors were fibrosarcomas, except one, which was a rhabdomyosarcoma. If the 
carcinogen was placed under the gingiva, fibrosarcomas developed in about the same 
period of time. In all cases, the tumor invaded bone and followed along the periodontal 
membrane of the lower incisor tooth of that side. 


2. Invasion of an Enamel Lamella in the Molar Tooth of a White Rat by Neutro- 
philic Granulocytes. Paul E. Boyle and Lisbeth Baumann, University of Pennsylvania, 
Philadelphia, Pa, 


An enamel lamella was followed in serial sections taken transversely through a 
lecaleified molar tooth (embedded in celloidin) of an albino rat, Wistar strain. Near the 
nentoenamel junction this lamella resembled other lamellae found in this and other 
th. It extended from the reduced enamel epithelium part or all the way through the 
imel to the dentinoenamel junction as a delicate, leaflike structure parallel to the long 
axis of the tooth. The lamella in question, crownward, was invaded by neutrophilic 
anulocytes over a distance of more than one hundred micra and penetrating to a 
epth of at least thirty micra. This confirms the observations of others that ¢racks 
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occur in the enamel. Such cracks offer a pathway of invasion for bacteria and in caries: 
susceptible enamel afford an avenue for the progress of caries. In such instances proteo 
lytic activity would not necessarily be essential for the development of dental caries 


3. Malignant Changes in Ameloblastomas. Reed O. Dingman, Donald A. Kerr, and 
Clayton K. Mammel, University of Michigan, Ann Arbor, Mich. 


In a series of 42 cases of ameloblastomas collected by the Department of Oral Surgery, 
University of Michigan, over a period of fifteen years, the average age at detection of first 
symptoms or evidence of tumor being present was 30.8 years. Most of the patients fell 
within the age period of 20 to 40 years. The tumor was found to occur more frequently 
in females than in males by a ratio of 24:18. The average age at the time of diagnosis was 
35.5 years. It was found that at least 4.5 years elapsed between the time of the first appear- 
ance of the tumor and its diagnosis. The presence of the tumor was six times more preva- 
lent in the mandible than in the maxilla. Six of the forty-two cases or approximately 
14 per cent showed malignancy upon histologic examination and one case showed probable 
metastases to the right lung. Thirteen of the cases seen had recurrence following operation. 
After surgery seventeen of the cases were followed for periods of one to seven years without 
recurrence. In the so-called malignant ameloblastomas a definite cell type and arrangement 
is noted which indicates a predisposition to malignant change. It was held that from 95 
to 98 per cent of the multilocular cysts would prove to be ameloblastomas if the histologic 
section were searched thoroughly enough, and that many of the dentigerous cysts have 
ameloblastomatous elements in their cyst walls. The tumor most likely to undergo malignant 
change is that tumor which possesses a squamatoid type of epithelium. It is thought that 
word from the pathologist upon recognition of this cell type might stimulate the surgeon 
to institute a more complete procedure for the eradication of this type of lesion. 


4. Dens in Dente. Paul C. Kitchin, Dental College, Ohio State University, Columbus, 
Ohio. 


The earliest reference to a ‘‘tooth within a tooth’’ is in the Dental Register of 
1856-1857. There was no histologic information given. Two years later (1859) John Tomes 
lescribed this phenomenon as an invaginated condition of enamel and dentine with an 
enclosed coronal cavity joined by a minute coronal opening with the outside, but not in 
Jommunication with the pulp. The accurate observations of Tomes were overlooked for 
seventy-five years, even by such students as W. D. Miller. 

During this period about a dozen specimens were reported and there was much con- 
fusion as to the etiology of the abnormality. In 1934 Kronfeld reported on a specimen. 
He reviewed the field and brought order out of the confusion. He presented convincing 
avidence that the phenomenon was due to a growth invagination of a single tooth and not 
a case of fusion of more than one developing tooth. Since this time a number of additional 
cases of dens in dente have been reported, but it remained for B. Gottlieb to again confuse 
twinning with dens in dente (1948). 

This was the reason for the present review as well as the fact that the author had 
two unreported ground specimens to present. Also, an attempt is made to describe further 
and define the phenomenon known as ‘‘dens in dente.’’ 


5. The Development of Oral Pathology as a Specialty in Dentistry. Henry A. 
Swanson, Washington, D. C. 


This is a chronological presentation (1933 through 1948) of the activities of the Museum 
and Dental Registry Committee of the American Dental Association in the inauguration 
and maintenance of the Registry of Dental and Oral Pathology at the Army Institute of 
Pathology. A brief historical background of the Department of Pathology within the Army 
Medical Museum is outlined which also shows its various functions and its relation to tlie 
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American Registry of Pathology. The purpose of a Registry is quoted from remarks of 
Dr. Howard J. Karsner, Chairman of the Committee on Pathology, National Research 
Council, 

An annual step-by-step growth was shown in the stimulation of interest among oral 
pathologists and clinicians in the field of oral pathology. The total accession of dental 
pathologic material increased from 300 cases in 1934 to 8,000 cases registered as of July 1, 
1948, It was stated that educational material consisting of an atlas, loan study sets, and 
syllabuses and kodachrome slides of clinical, gross, and microscopic material was made avail- 
able to Armed Services personnel as well as to civilians. The initiation of a Board of Con- 
sultants to aid in the study of dental pathologic material proved most valuable in the 
diagnosis of cases submitted to the Registry. A fellowship program for the training of 
fellows for teaching dental and oral pathology was a major accomplishment. The activities 
of the Registry program through its many participating members, the officials at the Army 
Institute of Pathology, the Board of Consultants, dental and oral pathologists, and teachers 
culminated in the organization of the American Academy of Oral Pathology. The correlation 
of all the factors in connection with this program subsequently led to the recognition of 


oral pathology as a specialty in dentistry. 


6. Propylthiouracil Hypothyroidism in the Albino Rat. Irving Glickman and Samuel 
Pruzansky, Tufts College Dental Scohol, Boston, Mass. 


A controlled, correlated, gross, roentgenologie and histologic study was conducted in 
170 albino rats to determine the effect of hypothyroidism induced by feeding propylthiouracil 
(0.03 per cent and 0.1 per cent) upon the maxilla, mandible, cranium, long bones, teeth, and 
supporting structures. The animals were divided according to age at initiation of experi- 
mental period as follows: Group I, 2 to 8 days; Group II, 27 to 45 days; Group III, 94 to 


144 days. The duration of the over-all experimental period varied from eighteen to ninety- 
seven days. The effects of hypothyroidism were most marked in Group I. The experimental 
animals in this group were smaller and retarded in development. The long bones were 
reduced in length and the appearance of ossification centers delayed. The cortical plates 
and trabeculae were thinned. The formation, proliferation, enlargement, and degeneration 
of the cartilage cells of the epiphyseal plate were retarded. Appositional bone formation 
was reduced. The cranium, maxilla, and mandible were smaller than the controls. Sutural 
growth was retarded as evidenced by diminished connective tissue, osteoblastic and osteo- 
elastic activity. In addition, there was retardation in chondro-osseous metaplasia in areas 
of sychondrosis. In the jaws the height of alveolar bone was reduced, the incremental lines 
more closely spaced. Tooth eruption, root formation, and cementum apposition were all 
retarded. 

When induced in older animals (Groups II and III), hypothyroidism was accom- 
panied by no notable gross features other than failure to maintain the increase in weight 
seen in the controls. The microscopic bone and cartilage changes in the hypothyroid animals 
of these groups were comparable but less marked than those of Group I and not productive 
of the gross morphologic alterations observed when hypothyroidism was induced in the 


earlier stage of growth and development. 


7. Diagnosis of Certain Neoplasms Arising in Skeletal Tissues. Granville A. Bennett, 
College of Medicine, University of Chicago, Chicago, IIl. 


8. The Interdependence of the Tissues in Tooth Development, Isaac Schour, School 
of Dentistry, University of Illinois, Chicago, Ill. 


The classification of tooth development in terms of growth, calcification, eruption, and 
a‘trition and their further subdivisions has been helpful in teaching and diagnosis. However, 
the life history of the tooth involves not only a number of stages which proceed in orderly 
sequence, but also calls for a delicate balance and interdependence of a number of physiologic 
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processes. Experimental studies in tooth development have shown that a disturbance in any 
one of the multiple processes may be sufficient to upset the entire balance. The characte: 
istic findings in vitamin A deficiency (Schour, Hoffman, and Smith, Am. J. Path. 17: 529 
562, 1941) were discussed to demonstrate the interdependence of proliferation and histo 
differentiation and the organizing influence of the odontogenic epithelium on the differen 
tiation of the odontoblasts. The role of dentine deposition in the reversal of the polariza 
tion of the preameloblasts and their differentiation into ameloblasts was considered in the 
light of the findings of Wassermann (J. D. Res, 23: 463-509, 1944) in experimental scurry, 
and the findings of Huggins (Arch. Surg. 22: 377-408, 1931) in experimental transplantation 
of tooth germs. The intimate interdependence of bone apposition and resorption and tooth 
development was illustrated on the basis of the findings in the ia strain of rats which is 
characterized by a deficiency in osteoclasia (Schour, Bhaskar, Greep, and Weinmann, Am. J. 
Anat., in press, 1949). 


9. An Evaluation of Fibrous Tissue Tumors Arising in the Periodontal Membrane. 
Lieutenant Colonel Joseph L. Bernier, Armed Forces Institute of Pathology, Washington, 
D. C; 


Much confusion has attended the understanding and classification of tumors arising 
from the periodontal membrane; indeed, it is likely that the word tumor should be used 
advisedly since the periodontal membrane is a specialized periosteum and therefore will ex- 
hibit most of the hyperplastic responses normally attributable to that type of tissue. Since 
it is highly specialized tissue capable of producing cementum, bone, and the intermediate 
forms of calcified substances, it is likely that tumors arising therefrom would, on occasion, 
contain any or all of these structures. In this paper a suggestion is made that those 
tumors associated with the periodontal membrane and located in the classical position de- 
scribed by the term ‘‘epulis’’ can be considered on the basis of their histologic structures 
and therefore can be indexed with more accuracy than in the past. 

The greatest difficulty lies with reference to the giant-cell type of tumor arising in this 
area. The term ‘‘osteoclastoma’’ as used by the English today is a resurrection of old 
terminology and is not particularly apropos. It is likely that the giant-cell variety of this 
tumor represents an exuberant granulation tissue response. The giant cells originate from 
the endothelial tissue which makes up a good portion of the matrix in which the cells are 
enmeshed. These peripheral fibrous tissue tumors then may be classified as: (1) the simple 
fibroma; (2) the simple fibroma with calcification; (3) the simple fibroma containing cemen- 
tum; (4) the simple fibroma with bone; (5) the simple fibroma containing giant cells. All 
of these lesions represent the potential activity of the periodontal membrane and may not 
necessarily be in the nature of true tumors. That they arise from the periodontal membrane 
is unquestioned, and that the periodontal membrane has potentialities of building and pro- 
ducing all of these structures is also well known. These two facts may therefore be coupled 
together to formulate the over-all classification of the tumor suggested in this outline. Cer- 
tain of the nodular reactions seen associated with the periodontal membrane might be in thie 
nature of an irritation response and therefore not a true neoplastic reaction. These have 
been classified at the Army Institute of Pathology as ‘‘irritation fibromas,’’ the suggestion 
being that these are a tumor response in the sense of their clinical appearance but not neces- 
sarily with regard to their histologic structure. 


10. The Dental Picture of Spontaneous Parathyroid Insufficiency. Stanley A. Love- 
stedt, Mayo Clinic, Rochester, Minn. 


Idiopathic or spontaneous parathyroid insufficiency is a rare disease which, through its 
low blood calcium values, may provide a basis for enamel hypoplasia. A search of the liter:- 
ture on spontaneous hypoparathyroidism, not including postoperative thyroid surgical cases, 
failed to disclose, for the most part, illustrations or descriptions of the dental syste. 
Enamel hypoplasia and blunting of the roots have been mentioned. 
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The dental defects vary with the time of onset and with the duration and severity of 
the disease. In a review of data on 15 patients seen at the Mayo Clinic, only 8 had been 
seen in dental consultation. Of the 8 seen, 5 were 6 years of age or older at the time of the 
first symptoms of the disease, so that they would not show enamel hypoplasia of most of the 
teeth. Of this group, an edentulous patient, aged 28 years, with a history of onset of the 
disease at the age of 11 years, 6 months, did present roentgenographic evidence of enamel 
hypoplasia of unerupted third molars. Another patient, aged 28 years, with a history of the 
first symptoms of the disease at the age of 5 years, showed a tendency toward premolar 
root blunting with normal enamel. The remaining 3 patients showed definite enamel hypo- 
plasia. In 1 case enamel aplasia of the second and third molars was complete. 


11. A Preliminary Report of the Use of the Papanicolaou Technique in the Oral 
Cavity. Paul W. Montgomery, College of Dentistry, Ohio State University, Columbus, Ohio. 


This project, which is still in progress, employs the smear method for examination of 
the exfoliative cytology of the oral mucosa. The original plan was to evaluate this method 
as a means of diagnosing oral cancer as well as certain other lesions. In order to interpret 
correctly smears taken from lesions, it was first necessary to establish a base line with smears 
from normal mouths. For this purpose six areas of seventy-five clinically normal mouths 
were studied. Like areas were selected from the cheek, soft palate, anterior portion of the 
tongue, posterior portion of the tongue, lower labial vestibule, and gingivae of each mouth. 

This material was stained by the Papanicolaou method, and after thorough study six 
basie types of epithelial cells were noted; a small blue cell with a large nucleus, a large 
blue cell with a small nucleus, a large blue-red cell with a small nucleus, a large red cell 
with a small nucleus, a somewhat smaller red-yellow cell with a small nucleus, and a yellow 
cell from which the nucleus was usually faded or absent. Since there were few cells of the 
small blue, blue-red, and red-yellow types, all cells were designated as either blue, red, or 
yellow and differential counts were made to show their distribution in the six areas. In the 
cheek, palatal, and vestibular areas the blue cell predominated with many red and few or 
no yellow cells, while in the tongue area there were fewer blue cells with the red type pre- 
dominating and approximately 25 per cent yellow cells. The gingival area was almost wholly 
of the yellow type with an occasional red and rarely a blue cell. No difference could be 
demonstrated for age or sex. 


At present, 7 cases of oral cancer (squamous-cell carcinomas) have been examined by 


this method. Malignant cells could, be demonstrated in smears from all seven cases and 
the findings were confirmed with biopsy material. 
Various other oral lesions are being examined, but no conclusions have been made. 
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SOFT TISSUE LESIONS OF THE MOUTH 
THEODORE KALETSKY, D.D.S., Jamaica, N. Y. 


ANY years ago Sir William Osler stated, ‘‘As is our pathology so is our 
practice.’’ As time passes and as our knowledge of pathology increases 
one becomes more and more impressed by the wisdom of this quotation. 

The day of so-called ‘‘snap diagnoses’’ and opinions based purely on clini- 
cal experience or a ‘‘hunch’’ we hope will soon be gone forever. Let us not for 
one moment minimize the true value of clinical experience, but, by itself and to 
the exclusion of other diagnostic aids, it is a comparatively poor method of ar- 
riving at a diagnosis. 

A diagnosis should be made only after a complete and thorough examination 
of the patient. The mouth requires the same type of study as any other part 
of the body.’ It is necessary to make a complete examination of the individual 
which should include history, inspection, palpation, percussion, x-ray examina- 
tion, pulp test examination, various medical laboratory tests, tissue examination, 
and a complete physical examination. Inspection of the oral cavity should in- 
clude the examination of the entire mouth including the teeth, gingivae, gums, 
soft tissues of the cheek and buceal folds, dorsum of the tongue, sublingual 
regions, hard palate, soft palate, adjacent structures of the throat, salivary 
glands and their secretions, and lymph nodes. It is only after a routine such 
as this is followed that one may be able to evaluate a problem properly and hope 
to arrive at a correct diagnosis. 

The importance of proper consultation with the internist or specialist in 
medicine, or both, cannot be overemphasized. This cooperation will greatly en- 
hance the proper evaluation of oral lesions, be they of local or systemic origin, 
and obviously will mean much to the successful treatment of our patients. Fur- 
thermore, it will create a more sympathetic understanding between the medical 
and dental professions. 

Gingivitis, with or without loosening of the teeth, in a great many instances 
is caused by some local etiologic factors such as poor mouth hygiene, traumatic 
occlusion, trauma, acute inflammations (from pulp or some external source), 
and ill-fitting restorations, be they fillings or prosthetic appliances. Occasion- 
ally, however, one finds somewhat similar-appearing lesions which may be asso- 
ciated with some underlying systemic conditions and may act as contributory 
and aggravating factors, as, for example, pregnancy and nutritional deficien- 
cies” * 4 5 % 28 (Fig, 1), reactions to various chemicals such as bismuth, mereury, 
lead, arsenic, and in more recent years Dilantin Sodium (Fig. 2), and penicillin, 
and allergic reactions to various sera** and other agents. And still there are 
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similar-appearing lesions which are purely local manifestations of some under- 
lying systemic disease and not necessarily associated with any local condition. 
In this group we see most frequently evidences of diabetes, pregnancy, blood 
dyserasias, endocrinopathies, dermatologic lesions, exanthematous lesions, and 


specific infections (tuberculosis and syphilis) .?* * 4: & * §: % 20 44) 22) 28) 24, 29 


Fig. 4. 





Fig. 5. 
Fig. 4.—Hypertrophic gingivitis associated with pregnancy. (Courtesy of Isador Hirsch- 
feld.) 
Fig. 5.—Pregnancy tumor. (Case of the New York Institute of Clinical Oral Pathology.) 


Hirschfeld** called our attention to a typical oral manifestation of diabetes 
(Fig. 3). The gingivitis or tumor formation associated with pregnancy is today 
a well-established clinical entity which is felt by many to be due in part to a 
lack of proper mouth hygiene and to some endocrine imbalance (Figs. 4 and 5). 
In some forms of leucemia the gingivae may develop a characteristic appearance 
which should make one suspicious. Cases of so-called Vincent’s infection may 
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not always be as simple as many clinicians would have one feel.’* ** A great 
majority of the patients respond very quickly to any one of the recognized thera- 
peutic agents; however, when the tissues do not react readily it is wise to have 
a blood count done immediately and have a consultation with an internist if 
the findings are positive. The patient may possibly be in an agranulocytic state 
which might present a clinical picture typical of a simple Vincent’s infection 
(Fig. 6), or if this is not the case there may be some other underlying contribu- 
tory factor such as a nutritional disturbance. 





Fig. 6.—A, Patient treated for Vincent's infection. Condition became progressively worse, 
Blood count revealed agranulocytosis. 
B, Mirror photograph of palate. Note petechial spots and sloughing of marginal gingivae. 


Endoerinopathies may have oral manifestations; for example, in many 


eases of hyperparathyroidism, attention is first drawn to its presence by various 
oral lesions.'* 1778 One of the most significant is the presence of giant-cell 
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tumor tissue either in the form of an epulis or a central bone lesion (Fig. 7). 
Before any treatment is administered the necessary laboratory tests should be 
done to establish a diagnosis if possible.’* *"*° Another variation of symptoms 
in this disease, and of special interest to the periodontist, is that illustrated in 
the case of a young female patient, 23 years of age, who noticed a generalized 
loosening of the teeth.’* She consulted her dentist who took x-rays and noticed 
an unusual porosity of the bony investing structures of the teeth. He immedi- 
ately referred the patient to a periodontist who made exhaustive studies of the 
ease which ultimately proved to be one of hyperparathyroidism. This patient 
recovered spontaneously after the removal of a parathyroid adenoma. 

Another endocrine condition of which the periodontist, as well as all other 
clinicians, should not be unmindful is that of Addison’s disease,’® which mani- 
fests itself with a melanosis of the gums and oral mucosa. Oral melanosis should 
not always be regarded with alarm for it occurs normally and frequently in the 
Negro, it is normally seen with less frequency in the brunette, very rarely seen 
in the blond, and virtually never observed in the albino. However, should a 
patient present himself with complaints of malaise, pains in the joints, gastro- 
intestinal disorders, with or without bouts of vomiting, changes in appearance 
of skin and hair, and the clinician should observe the appearance of melanotie 
areas in the oral mucosa, he must relay this information to the internist with a 
suggestion that possibly Addison’s disease should be ruled out. 

In a similar manner, the presence of hypothyroidism’ may be suspected 
when certain oral conditions are present concurrently with other extraoral 
symptoms. 

Not infrequently dermatologic conditions'® 2° manifest themselves with oral 
lesions as the first symptom. To illustrate, a number of years ago a patient was 
referred for consultation, having been treated for one and one-half years by one 
of our most outstanding periodontists for a desquamative gingivitis. The pa- 
tient showed no improvement and became slightly worse during this time. She 
was referred for consultation, and when our first examination was made we ob- 
served two small blebs, one on each side of the soft palate (Fig. 8). Upon fur- 
ther questioning, we learned that the patient had similar lesions on the trunk. 
We were immediately suspicious of pemphigus. The patient was referred to a 
dermatologist who confirmed our suspicions. We have tried since that time to 
associate desquamative gingivitis with pemphigus but have not been able to do so. 

Another dermatologic condition which may frequently manifest itself with 
oral lesions alone or in combination with lesions on the trunk or extremities is 
that of lichen planus.’® ** This is seen frequently and has many varied forms 
(Fig. 9). This condition is often confused by some clinicians with leuco- 
plakia,’® 27 various forms of leucokeratosis, and some fungus infections, such as 
moniliasis and possibly others. 

Clinicians should at all times be alert to the possible presence of tuberculous 
lesions involving the gingiva, gums, and oral mucosa.’ ° Although this is rare 
and virtually never occurs as a primary lesion, its existence should be detected 
as early as possible. It may be the first symptom to call our attention to the 
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Fig. 7.—A, Giant-cell epulis which proved to be the first symptom in a case of hyper- 
parathyr idism. 
B, Extraoral roentgenogram shows abnormal architecture of the bone. 
C, Intraoral films show rarefied areas in the apical regions of the central incisor and the 
ond premolar. The pulp test examination of these teeth revealed them to be normal. These 
rarefied areas ultimately proved to be giant-cell tumors. (Case of the New York Institute of 
Clinical Oral Pathology.) 
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existence of this disease. In two of our patients with pulmonary tuberculosis, 
the first symptoms observed were oral lesions. In both of these cases the pa- 
tients had intraoral lesions for an extended period which did not respond to any 
local treatment (Fig. 10). The patients consulted their physicians who were 
unable to detect the presence of any systemic disturbance. They were then re- 
ferred for consultation, and biopsies revealed the conditions to be tuberculosis. 


Fig. 8, B. Fig. 10. 


Fig. 8.—A, Treated as desquamative gingivitis. 

B, Note bleb on palate. The patient had similar lesions on the trunk. Patient ulti- 
mately proved to have pemphigus. (Case of the New York Institute of Clinical Oral Pathology.) 

Fig. 9.—Lichen planus. Note annular lesion on the side of the tongue. (Case of the New 
York Institute of Clinical Oral Pathology.) 

Fig. 10.—Tuberculosis of gingivae and gums. (Case of the New York Institute of 
Clinical Oral Pathology.) 


They were then again referred to their physicians who found the primary lesions 
in the lungs. It may be good policy in those patients presenting themselves with 
gum lesions which appear inflammatory in character, extremely reddened, and 
with or without pain, to take a detailed history to find out whether the patient 
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at any time suffered from tuberculosis, and if this should prove negative, to 
have them have a thorough physical examination to rule out the presence of 
this condition. 

Syphilitie lesions may be observed in various forms in the oral cavity® (Fig. 
11). The clinician should always rule out their presence and more particularly 
in those eases in which lesions are at all atypical. 


Fig. 12. 


Fig. 11, B. 


Fig. 11.—A, Syphilitic lesion involving gum and gingiva. 

B, Same area after administration of antisyphilitic treatment. 

Fig. 12.—Small fibroma of cheek. (Case of the New York Institute of Clinical 
Oral Pathology.) 

Fig. 13.—Epidermoid carcinoma. Preoperative diagnosis based on clinical examination 
only was possible fibroma, or papilloma. 


The discussion of various benign and malignant tumors was intentionally 
omitted. However, I should like to mention two specific instances in which be- 
cause of the appearance, size, and location of the lesions, one could easily miss the 
diagnosis. The first is that of the very small papillomatous type of lesion which 
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may be a small hypertrophy, a small fibroma, or a papilloma?* ** ** 2° 26, 29% 98 
(Fig. 12). It may also, in rare instances, prove to be a malignant lesion (Fig. 
13). It is often impossible to differentiate these lesions clinically. Under the 
circumstances, they should all be removed and examined histologically so that a 
proper diagnosis may be made. The fact that they appear innocuous and static 
in growth is no excuse for leaving them alone. 

Another type of lesion, which is most unusual and which came to our at- 
tention only recently, was described by the dentist as a slight enlargement of 
the interdental papilla. The mucous membrane covering was normal. Radio- 
graphic examination was negative. This lesion was removed and when it was 
examined was found to be an ameloblastoma. Because of the seriousness of this 
type of lesion and its tendency to recur frequently, the importance of postopera- 
tive checking of the patient cannot be stressed too greatly. In this case within 
less than six months a recurrence had taken place. 
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MORTALITY AND MORBIDITY OF FIRST PERMANENT MOLARS IN 
FRESHMAN COLLEGE STUDENTS 


DeMmeEtTRIOS M. HapJrmarkos, D.D.S., M.S.D., M.P.H., aAnp 
Ciara A. Strorvick, PH.D., Corvauuis, ORE. 


N DEALING with the problem of dental caries among school children, the 
status of the first permanent molar merits special consideration. Because it is 
the first tooth of the permanent dentition to erupt in the oral eavity, it is more 
vulnerable to caries attack since it is exposed longer to the caries-producing 
agents. As a result, these teeth are often lost early in life with subsequent 
deleterious effects upon the development, maintenance, and function of a normal 
masticatory apparatus.’ * * Moreover, from a public health point of view, it has 
been suggested‘ that age-specific mortality rates of first permanent molars may 
be used as an index in evaluating the effectiveness of preventive and corrective 
caries control programs instituted among school populations. 

In an investigation on the incidence of dental caries among freshman stu- 
dents at Oregon State College, it was found® that their D. M. F. rates were high 
as compared with similar age groups examined in other parts of the country. 
This observation was confirmed also by a recent study® conducted among native 
born and reared white school children. in two geographic regions of Oregon. 
The purpose of the present paper is to present and discuss the data pertaining 
to the status of the first permanent molars of the freshman students, and also 
to compare the findings with those of groups examined in other geographie parts 
of the country. 


Material and Method 


Dental examinations by means of mouth mirror, explorers, and posterior 
bitewing radiographs were made on freshman students at Oregon State College 
who, according to the registrar’s records, were residents of the state and had 
not served in the Armed Services during the last war. For reasons of homo- 
geneity we did not include freshman students who were veterans and non- 
residents. 

All examinations were done by the senior author, a facet which adds 
uniformity to the collected data since variation in diagnosis was avoided. The 
carious lesions recorded were those which can usually be observed on a careful 
clinical examination. Observations for third molars were not included. <A 
record was made of all the teeth which were found missing because of extensive 
caries. In some instances in which permanent teeth were congenitally missing, 


From the Department of Foods and Nutrition, School of Home Economics, Oregon 
State College. 

This investigation was made possible through appropriations by the Oregon State Legis- 
lature in 1945 and 1947 for research under the direction of the Department of Foods and 
Nutrition, School of Home Economics. The Extension Women’s Council of the State of Oregon 
was instrumental in obtaining the fund. 
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lost by accident, and extracted because of orthodontic treatment, no listing was 
made. The data presented here are exclusive of the carious lesions detected by 


posterior bitewing radiographs. 

The tooth mortality was computed, according to the method used by Knut- 
son and Klein,* by counting the number of teeth which were missing as a result 
of caries plus those which were indicated for extraction because of extensive 
earies. Caleulations of tooth morbidity were based on the number of teeth 
showing past caries experience (filled) plus those found carious at the time of 
the examination and indicated for filling. Of all the students examined only 
four were found to be earies-free. 

Findings 

The total number of freshman students included in this report was 540. 
All of the thirty-six counties of the state of Oregon but two, Grant and Wallowa, 
were represented in the sample. Their age and sex distribution is presented in 
Table I. In all age groups the number of female students was higher than 
that of male students. 


TABLE I. AGE AND SEX DISTRIBUTION OF FRESHMAN STUDENTS AT OREGON STATE COLLEGE 
GIVEN A DENTAL EXAMINATION 








AGE IN YEARS (LAST BIRTHDAY) 





NUMBER OF STUDENTS | _ 18 19 ALL AGES 
Male ‘ 172 39 224 


Female y 214 82 316 
“Both sexes = 7 386 121 540 














The data presented in Table II provide information relative to the mortality 
and morbidity of the four first permanent molars in terms of percentages and 
rates per student by specified age and sex groups. Regarding the molar 
mortality, as it ean be seen from this table, the percentage of lost first molars 
as well as the rate of loss per student did not inerease with chronological age. 
In all the age groups, 17 through 19, the rate of loss per student was around 0.3 
teeth. 

On the other hand, the percentage and the rate per student of first molar 
morbidity inereases as the chronological age of the subjects examined advances. 
For the 17-year-old student the percentage of first permanent molar morbidity 
was found to have been 73.5 and the rate per student, 2.94 teeth. At the age of 
19 years, both the pereentage of morbidity and the rate per student had in- 
creased to 86.4 and 3.45, respectively. 

As a result of the indices mentioned, the percentage as well as the rate per 
student of earies-free first permanent molars showed variation with increased 
chronological age. At the age of 17 years, the percentage of caries-free first 
molars was found to be 18.2 and decreased to 5.6 for the 19-year-old. Similarly, 
the rate of caries-free first molars decreased from 0.73 to 0.22 tooth per student. 

In general, by taking into consideration the combined three age groups, we 
observed that of the total number of first permanent molars to be accounted for, 
the mortality was found to be 6.9 per cent, the morbidity, 84.3 per cent, and the 
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earies-free molars contributed only 8.8 per cent. Likewise, of four permanent 
first molars in each mouth, the rate of mortality was 0.28, of morbidity, 3.37, 
and of caries-free, 0.35 teeth per student. 

Another observation from Table II is that in the present study there was 
no appreciable variation between the two sexes regarding the status of their 
first permanent molars. 

In studying the earies experience of the freshman students, it has been 
reported® that, although their D. M. F. rates were found to be higher in com- 
parison with those of the same age groups examined in Hagerstown, Maryland, 
New York City, and San Francisco, nevertheless, the Oregon students showed 
lower rates of tooth mortality. Table III compares the status of the first 
permanent molars between the students at Oregon State College and the high 
school students in San Francisco.’ It is apparent from this table that despite 
the lower caries experience of the San Francisco students, as it is also evident 
from the percentage and rate per student of caries-free first molars, their in- 
dices of first molar mortality were considerably higher than those of the fresh- 
man Oregon students. 


TABLE IIT. COMPARISON OF THE STATUS OF THE FIRST PERMANENT MOLARS BETWEEN 
OREGON AND SAN FRANCISCO STUDENTS BY AGE GROUPS 














a a ~~ - ~ MORBIDITY CARIES-FREE 























«ds RATE PER : | RATE PER | | RATE PER 

AGE IN| PERCENTAGE | STUDENT PERCENTAGE | STUDENT PERCENTAGE STUDENT 
YEARS | ORE. S.F.. | ORE. S.F. ORE. S.F. | ORE. S.F. | ORE. 8S.F. | ORE. S.F. 
ee 7? Qs nae 0.33 0.53 735 63.5 2.94 2.54 | 182 2 0.73 0.93 
“ . 96 on ‘ 

18 6.5 15.5 0.26 0.62 84.6 61.5 3.40 2.46 | 8.9 22.9 0.36 0.92 
19 8.0 —_— ... ms ... - 2 5.6 —- 0.223 ... 





The rates for the San Francisco students were calculated from the original data of Sloman 
and Sharp.? Molar mortality of the San Francisco students includes only extracted teeth. 


This observation indicates clearly that the freshman students had received 
more adequate and early dental care than the high school students of San 
Francisco. Presumably, this is due to the better financial status of the families 
from which college students come. It has been demonstrated by Klein and 
Palmer® that the amount of dental care received is influenced by the economic 
status of the family and of the community in general. Moreover, the avail- 
ability of dental services in a given community is also an important factor. In 
a recent study of child health services in Oregon,’ it was shown that in a group 
of eight selected states Oregon occupied the second highest rank with 441 chil- 
dren per dentist. The highest ratio was 338 and the lowest 1,883 children per 
dentist. 

Table IV gives a picture of the maxillary versus the mandibular mortality 
and morbidity of the first molars of the subjects. It is obvious from this table 
that, in general, the lower arch contributed far more to the mortality of the 
first permanent molar than the upper—112 and 38 teeth, respectively. This is 
a ratio of 3 to 1. The percentage of lost first molars for the mandible was 10.4, 
while that of the maxilla was only 3.5. The same observation was made in a 
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TABLE ITV. MAXILLARY VERSUS MANDIBULAR MORTALITY AND MORBIDITY OF FIRST 
PERMANENT Mo.ars or 540 FRESHMAN STUDENTS By AGE AND SEX 



































MORTALITY MORBIDITY 

TOTAL NUM- \yrISSING + EXTRACTION IND.| FILLED + FILLING IN 
womens lene op pnar ee + Bare N IND.| FILLED + FILLING IND. 
OF MOLARS IN MAXILLA | MANDIBLE MAXILLA MANDIBLE 

AGE SEX STUDENTS | EACH JAW | NO. % NO. % NO. &% NO. % 
17s Male 13 26 2 77 +. +38 115 17 654 20 76.9 
Female 20 40 2 5.0 4 10.0 30 75.0 30 75.0 
Both 33 66 4 6.1 7 10.6 47 71.2 50 75.8 
18 Male 172 344 12 3.5 33 9.6 289 84.0 285 82.8 
Female 214 428 17 4.0 38 8.9 362 84.6 370 86.4 
Both 386 772 29 3.8 71 9.2 651 84.3 655 84.8 
19 Male 39 78 0 0.0 12 154 71 91.0 63 808 
Female 82 164 5 3.0 22 13.4 146 89.0 138 84.1 
Both 121 242 5 2.1 34 14.0 217 89.7 201 83.1 
All Male 224 448 14 3.1 48 10.7 377 84.2 368 82.1 
ages Female 316 632 243: 64 10.1 538 85.1 538 85.1 
Both 540 1080 38 3.5 112 10.4 915 84.7 906 84.0 





TABLE V. ToTaL TooTH MorTauity or 540 FRESHMAN STUDENTS BY AGE AND PERCENTAGE 
CONTRIBUTED BY FIRST PERMANENT MOLARS 























AGE IN NUMBER OF MORTALITY | PER CENT OF 
YEARS STUDENTS ALL TEETH FIRST MOLARS | FIRST MOLARS 
17 33 17 11 64.7 
18 386 259 100 38.6 
19 121 127 39 30.7 
All ages 540 403 150 37.2 





number of other studies.* * *° It has been suggested’® that this phenomenon may 
be attributed in part to the relatively earlier eruption of the mandibular first 
permanent molar. Furthermore, differences in the anatomy of the crown be- 
tween the upper and lower first molars may be another contributory factor. 

The percentage of morbidity was also higher for the lower arch than for 
the upper in the 17-year-old student. However, at the age of 19 years the 
reverse was observed, which can be explained as a result of the high percentage 
of mandibular first molar mortality in this age group. 

In previous studies on tooth mortality conducted among children of grade 
school age,* *° it was reported that the first permanent molar alone contributed 
approximately 90 per cent to the total tooth mortality observed. Table V shows 
that in the present investigation among students of late adolescent age, this is 
not the case. In the 17-year-old student the loss of the first molar contributed 
almost 65 per cent to the total tooth mortality. At the age of 19 years, this 
had decreased to 31 per cent. In the three age groups combined, the first molar 
had contributed only 37.2 per cent to the total tooth mortality. These findings 
indicate that at the period of late adolescence tooth loss is not mainly a problem 
of first molar mortality, and also that the success and the adequacy of a caries 
control program cannot be estimated accurately by making periodic counts of 
lost first permanent molars alone. 
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Summary and Conclusions 

An investigation on the status of the first permanent molars of 540 fresh- 
man students between the ages of 17 and 19, inclusive, at Oregon State College 
has been conducted. The following findings were obtained. 

The percentage of lost first molars and the rate of loss per student did not 
inerease with chronological age. On the other hand, the indices of molar 
morbidity inereased as the chronological age of the subjects advanced. In gen- 
eral, for the three age groups combined, of four first molars in each mouth the 
rate of mortality was found to have been 0.28, of morbidity, 3.37, and of earies- 
free, 0.35 teeth per student. 

A comparison between the freshman students in Oregon and high school 
students in San Francisco showed that the high school students had higher 
molar mortality, although their caries experience was reported to be lower. 
The better financial condition of the families from which college students come, 
as well as availability of dental services, are considered as an explanation. 

The lower arch contributed more to the first molar mortality than the 
upper. The ratio was found to have been 3 to 1. The morbidity of the man- 
dibular first molar was also higher than that of the maxillary first molar in the 
17-year-old student. At the age of 19 years the reverse was observed. 

In the present study the first molar mortality contributed only 37.2 per 
cent to the total tooth loss observed among the subjects. 

Since the highest susceptibility to caries occurs at a relatively early age, 
the preservation of the first permanent molars ean be accomplished only by 
early systematic care. The findings of the present investigation reaffirm strongly 
this point. 

Appreciation is expressed to the members of the Dental Advisory Committee, Dr. 
Harold J. Noyes, Dean, University of Oregon Dental School, Dr. O. T. Wherry, member of 


the Oregon State Board of Health, and Dr. E. R. Abbett, representative of the Oregon State 
Dental Association, for their kind cooperation. 
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A PRELIMINARY REPORT ON THE EFFICACY OF MOLTEN METAL 
FOR STERILIZATION OF ROOT CANAL INSTRUMENTS 
AND MATERIALS 


GEORGE G. Stewart, A.B., D.D.S.,* anp Nep B. WILLIAMS, 
A.B., D.D.S., Px.D.,** PHILADELPHIA, Pa. 


HE accepted methods for sterilizing surgical instruments require that a 

high degree of temperature be maintained for a definite period of time. The 
autoclave and the hot air oven are the equipment of choice and have proved te 
be the most effective means of maintaining such time-temperature relationships 
for sterilization of instruments. While boiling water is often used for steriliza- 
tion, it cannot always be depended upon to destroy certain spores, and its cor- 
rosive effect upon certain instruments is known to be a practical disadvantage. 
For example, the fine cutting blades of instruments used for root canal prep- 
aration are readily affected by frequent boiling. 

The strict aseptic procedures that have been adopted in surgical technique 
are designed to keep the field of operation sterile, or, if already contaminated 
with microorganisms, are intended to protect the field from further exposure 
to infectious agents. Principles of surgical technique apply to pulp canal 
surgery as much as they do to surgery in other parts of the body. In order 
to apply aseptic technique to operations on the pulp, some authors have ad- 
vocated the preparation of a tray* containing all instruments which ean be 
covered and sterilized by autoclaving. While this preliminary step is strongly 
recommended as a routine procedure, there are certain steps during the use of 
the tray which may break the chain of asepsis. 

It is impractical for the operator, unless he has assistance, to allow the 
cover of the tray to remain in place during the treatment procedure; therefore, 
the eover is usually removed at the beginning of the operation. The dental 
office is not comparable to the hospital operating room, and thus there are 
chances for many more air contaminants to fall on the sterile tray and its con- 
tents. A further complicating factor is that most of the instruments are even- 
tually contaminated by contact with the infected pulp or the walls of the root 
canal. In view of these modes of contamination, it would seem necessary to 
prepare many sterile instruments wrapped individually if one is to obviate the 
repeated use of contaminated instruments. 


*Instructor in Oral Medicine, University of Pennsylvania. 
**Assistant Professor of Bacteriopathology, University of Pennsylvania. 
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One solution to the problem is to have equipment near the chair which could 
be used for sterilizing the instruments before and after use. The autoclave and 
hot air oven are not suitable for many obvious reasons; therefore, other methods 
which are intended to sterilize the instruments just before use (e.g., chemicals, 
flaming, and molten metal) have been considered at one time or another. A\l- 
though flaming may be effective, many root canal instruments cannot be treated 
in this manner since the flaming shortens the usefulness of the instrument. We 
are not aware of any studies that have been made regarding the effectiveness of 
chemical substances for sterilizing root canal instruments during endodontic 
procedures. The use of molten metal for the sterilization of root canal instru- 
ments is believed to have been suggested first by Flaherty about 1916.5 

The only published experimental data on the effectiveness of molten metal, 
to our knowledge, were presented by Boak in 1921.'| The effectiveness of molten 
metal was tested on contaminated ‘‘tips of metal probes, metal root extractors, 
and cotton root-canal swabs.’’ The following organisms were used in the tests: 
‘Streptococcus viridans, Streptococcus hemolyticus, spores of Bacillus subtilis 
and Staphylococcus.’’ The paper is significant in that evidence is presented 
which demonstrates the effectiveness of molten metal as a means of sterilizing 
contaminated instruments. 

The purpose of this paper is to present the results of a preliminary study, 
under controlled conditions, of the effect of molten metal on microorganisms 
which have been used to contaminate various instruments and materials com- 
monly employed during root canal treatment. 


Materials and Methods 


Aerobic Microorganisms.— Micrococcus pyogenes variety aureus (staphylo- 
coceus) and B. subtilis were grown in pure culture by inoculating tubes of 
nutrient broth (Difeo) and ineubating for twenty-four hours at 37° C. Cul- 
tures of an unidentified strain of a yeast and a M. pyogenes type of microorgan- 
ism isolated from infected root canals were prepared in a similar manner. 

Spores from B. subtilis were obtained by allowing a nutrient broth culture 
of this microorganism, which had been ineubated for twenty-four hours at 
37° C., to remain at room temperature for about one week. Smears made of the 
suspension showed the presence of many spores per microscopic field. 

A suspension of spores from Bacillus globigii was prepared by transferring 
a loopful of the washed and dried spores to 0.85 per cent* sodium chloride solu- 
tion. The plate counts indicated that there weve approximately 112,000 spores 
per cubie centimeter of the suspension. The dried spores without suspension 
in saline were tested in only one series of runs. 

Instruments, cotton pellets, or absorbent points contaminated with any of 
the microorganisms mentioned were subjected to test, then transferred to 
nutrient broth and ineubated at 37° C. for at least five days (the maximum, in 
the case of spores, was ten days) before conclusions were drawn. 





*Obtained through the courtesy of Dr. W. J. Nungester, University of Michigan. 
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Anaerobic Microorganisms.—Cultures of Clostridium sporogenes and Clos- 
tridium welchii were prepared by inoculating litmus milk and incubating 
anaerobically in a Brewer jar for one week at 37° C. Air was removed from the 
jar by means of a vacuum pump. The jar was flushed with illuminating gas, 
removed, and then filled before the heating element was connected. An indica- 
tor was employed to show the maintenance of anaerobiosis. The jar was sealed 
with Plasticine. Both suspensions were found to contain 10 to 15 spores per 
microscopic field of a stained smear. All instruments contaminated with these 
organisms and tested in molten metal were cultured in litmus milk under 
anaerobic conditions. All positive cultures were transferred to litmus milk, 
and after incubation smears were studied for cell morphology. All negative 
cultures were transferred to fresh media to determine whether a bacteriostatic 
or a bacteriocidal effect had been obtained. 


Root Canal Instruments.—The handles were removed from used, cleaned 
reamers, files, and broaches to facilitate handling and placement in culture 
tubes. The blades were placed in a Petri plate and sterilized in a hot air oven 
at 170° C. (330° F.) for two hours and then stored in the Petri plate until 
used. The blades were removed and handled during the various procedures with 
sterile tweezers, which were repeatedly dipped in alcohol and flamed between 
steps. 

The blades were contaminated with the various test organisms in several 
ways: (1) the blades were dipped in the well-mixed culture of organisms, then 
tested (designated as a wet run); (2) the blades were dipped in the culture, 
then placed in sterile Petri plates and permitted to dry in the incubator for 
from one to three hours before testing (designated as a dried run); (3) the 
instruments were rolled between the fingers for one minute in order to transfer 
any bacteria on the fingers to the blades, and instruments so treated were 
tested in molten metal. 


Absorbent Points and Cotton Pellets— Absorbent points and cotton pellets 
were placed in a Petri plate, sterilized in a hot air oven at 170° C. (330° F.) 
for two hours, and then stored until used. They were either saturated in the 
test suspension of microorganisms or contaminated by rolling between the fingers 
for one minute, after which they were placed in Petri plates and permitted to 
dry in the incubator for from one to three hours. No ‘‘wet runs’’ were made 
with either of these materials. 

Each absorbent point and cotton pellet was then submerged in molten metal 
for a specific interval of time (two, five, seven, and ten seconds), and then 
dropped into a culture tube and incubated for at least five days at 37° C. before 
readings were made. 


Molten Metal Sterilizers —Two models of the ‘‘ Vulcan’’ electrically con- 
trolled sterilizer, both containing lead-tin solder, were used. The temperature 
of the molten metal in the older model (No. 1722) ranged from 260° C. to 
280° ©. (500° F. to 536° F.); the molten metal in the newer model ranged 
from 218° C. to 226° C. (424° F. to 439° F.) 
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Results 


The time required for immersion of the contaminated root canal instru- 
ments or materials in molten metal in order to obtain negative cultures is pre- 
sented graphically in Fig. 1. 

Root canal blades of all types were found to be sterile after immersion in 
molten metal for an intervel of two seconds. These findings were consistent in 
repeated tests regardless of the microorganisms or spores employed or the 
methods by which contamination was accomplished. Subcultures of the nega- 
tive tubes did not yield growth, indicating that the molten metal had had a 
lethal effect upon the microorganisms as well as the spores. The presence of 
the metal blades in the various media did not inhibit the growth of the organisms 
or germination of spores since all control tubes contained characteristic growth 
for the organisms or spores employed. 
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Fig. 1.—Time of immersion of contaminated root canal instruments and materials in 
molten metal in order to obtain a negative culture. The temperature of the molten metal 
varied between 218° C. and 280° C. See text for details. 





Similar results were found in parallel tests in which absorbent points and 
cotton pellets replaced the metal blades, except for B. globigii. It was necessary 
to hold the absorbent points, containing spores of B, globigii, in the molten 
metal for at least five seconds to obtain negative subcultures. Cotton pellets con- 
taminated with M. pyogenes from the fingers or spores of B. globigit required ten 
seconds’ immersion before subcultures remained negative. All control tubes 
showed characteristic growth and cellular morphology for the particular micro- 
organism being tested. 

All tests were carried out with each of the two models of molten metal 
sterilizers. The temperature of the molten metal was determined prior to each 
set of tests, and it was found that the temperature varied slightly each day a 
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series of tests were done. The lowest temperature was 218° C. (424° F.), but 
even in this case the time required for a lethal effect on the test microorganisms 


was not altered. 


Discussion 


The rapidity of the lethal effect of molten metal, at the temperatures used 
in these tests, on vegetative microorganisms and spores is the most striking 
finding. This characteristic is quite important if the sterilizer is to be em- 
ployed for either primary sterilization or sterilization of root canal instru- 
ments or materials employed during root canal operations. The observation 
that a longer period of time was required to sterilize cotton pellets con- 
taminated with B. globigii spores is an interesting one. This may be due par- 
tially to the bulk of material in a cotton pellet. One is reminded of an increase 
in either the temperature or the time of exposure, which necessarily accompanies 
an increased load of material in either the hot air-‘oven or the autoclave, if com- 
plete sterility of the material is to be accomplished. 

Boak found molten metal would sterilize metal instruments contaminated 
with vegetating and spore-bearing organisms in five seconds.!' Our results indi- 
eate that only two or more seconds of submersion in molten metal are required. 
Boak also stated that absorbent points ‘‘smeared with spore-bearing organisms’ 
required ten seconds in the molten metal bath. This represents an interval of 
time twice as great as our results for absorbent points. The absorbent points 
used by Boak were not permitted to dry before testing. He stated, ‘‘It was 
noted in this test that the absorbent points produced a distinctly hissing noise 
when introduced into the molten metal sterilizer and it continued as long as 
any moisture was present in the points. This may be a valuable guide in that 
the paper points were not completely dried and consequently not sterile as long 
as noise incident to driving off of moisture in the form of steam continued.”’ 


bd 


The effect of the molten metal on the physical properties of instruments 
and materials employed was observed. The metal blades were not noted to have 
been materially affected in sharpness after many exposures to the high tempera- 
tures, nor did they become brittle. The cotton pellets and absorbent points did 
not char or become brittle after immersion. Further study on such factors is 
necessary. 

A few exploratory tests with chemical solutions were done for the purpose 
of making a comparison of their effectiveness with molten metal. It was found 
that the chemicals had no lethal effect on the spores, as has been shown in other 
studies of chemicals as sterilizing agents.? It is neither advisable nor practical 
to expose the instruments or materials used in root canal operations to such 
chemicals because of the possibility of carrying these agents, which are usually 
irritative, into contact with the periapical tissues. 

The preliminary nature of this report does not allow final conclusions to 
be drawn. The results seem to indicate, however, that molten metal is an 
efficient agent for sterilizing root canal instruments and materials within the 
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limitations of present investigation. If the results presented here can be re- 
peated with different strains of similar microorganisms and better-controlled 
temperature conditions, it would appear that the molten metal ‘‘sterilizer’’ 
should be an advantageous accessory to root canal operations. 


Summary 

1. Vegetative and spore forms of microorganisms were used to contaminate 
root canal instruments, absorbent points and cotton pellets. 

2. Subeultures of the metal instruments, made after the instruments were 
submerged in molten metal for two or more seconds, were negative, indicating 
a lethal effect on the microorganisms. 

3. Contaminated absorbent points required five seconds and cotton pellets 
ten seconds’ submersion in molten metal before all subeultures were free of 
bacterial growth. 


The authors wish to thank Dr. Louis I. Grossman for his many suggestions. 
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THE EXPERIMENTAL PRODUCTION OF JAW TUMORS 
IN HAMSTERS* 


B. Levy, D.D.S., M.S.,** anp J. R’ Ring, Px.D., St. Louis, Mo. 


REVIEW of the available literature failed to reveal reports of studies 

in which tumors of the jaws of animals have been produced by the action 
of chemical carcinogens. The purpose of this paper is to report the results 
of preliminary investigations in which jaw tumors were produced in hamsters. 
It is heped that these methods and findings may stimulate further research in 
this field of dentistry. 

Many factors affect the induction of tumors by chemical, means. The 
specific carcinogenic compound, the quantity of the carcinogen used, the 
vehicle or solvent, the method of introduction, the age of the experimental ani- 
mal, and the litter number of the animal used are all variable factors which 
must be taken into consideration. Although many strains of mice and other 
animals, as well as several hydrocarbon carcinogens were used, this report is 
confined to the effect of the carcinogen 9,10-dimethyl-1,2-benzanthracene in 
hamsters. 

The experimental animal employed was the Golden Hamster (Cricetus 
auratus). The animals used were purchased from a dealer who ‘‘pan-bred’’ 
them. 

Two methods of implanting crystals or pellets of the carcinogen were 
followed. 


1. Implantation of Crystals or Pellets Into the Jaw.—Animals were 
divided into groups of five. Under Nembutal anesthesia an incision was made 
in the skin over the masseter muscle on the right side. The food pouch was 
deflected, and the masseter muscle was separated by blunt dissection in such 
a way that the fundus of the mandible was made visible. With a No. 8 round 
bur the fundic bone was removed. Approximately 0.5 mg. of the erystals of 
9,10-dimethyl-1,2-benzanthracene was placed in the cavity. The edges of the 
muscle were approximated and the skin incision was closed with two silk 
sutures. 

Pellets of paraffin or beeswax, each containing approximately 0.6 mg. of 
the carcinogen, were placed in the same area through the same operative 
procedures. . 


From the Department of Oral Pathology, Washington University School of Dentistry. 

Presented at the annual meeting of the American Academy of Oral Pathology, Chicago, 
Feb. 6, 1949. 

*Aided in part by a grant from the United States Public Health Service, National Can- 
cer Institute. 

**Present address, Columbia University School of Dental and Oral Surgery, New York, 


N. Y 


262 








-~_ —_ ee 2 - oe 


~ mw 

















EXPERIMENTAL PRODUCTION OF JAW TUMORS IN HAMSTERS 263 


2. Implantation of Crystals of Carcinogen Beneath the Gingiva.—Under 
Nembutal anesthesia an incision about 2 mm. long was made in the gingiva 
over the lower incisors, care being taken not to involve the free margin of the 
gingiva. The gingiva was raised along the right side of the buccal surface 
of the lower jaw, and erystals of carcinogen (approximately 0.5 mg.) were 
placed alongside the bone and just anterior to the first molar. No sutures 
were used to close the incision. 

When a tumor developed, the animal was sacrificed, the head was photo- 
graphed, roentgenograms of the tumorous side were made, and the head was 
fixed in either 10 per cent neutral formalin or Zenker’s formol solution. Small 
areas of tumor were sometimes removed before sacrificing the animal. These 
were subdivided into masses approximately 1 mm. in diameter and were im- 
planted either subeutaneously or into the fundus of the jaw of other hamsters. 

All jaws were decalcified in formie acid-sodium citrate? solution. Serial 
sections (paraffin) were cut in a frontal plane on all jaws. Hematoxylin and 
eosin, as well as iron hematoxylin, periodie acid-safranine, Masson, and silver 
stains were used. 


Results 


1. Implantation Into Fundus of Mandible—Eight of ten animals de- 
veloped a swelling on the right side of the mandible four to five months follow- 
ing the implantation of carcinogen alone or in beeswax. In most animals, 
the lower right ineisor was absent or shorter than the lower left incisor (Fig. 1). 

Histologically, the tumors were composed of fibroblasts. Small amounts 
of reticulin and collagen fibers were formed in some areas while larger amounts 
appeared in other sections. The cells and fibers were arranged in interlacing 
bands or whorls. The cells were usually spindle-shaped. The nuclei were 
frequently elongated with almost pointed ends, although there were profound 
differences in the shape, size, and staining intensity of the nuclei. In many 
areas of the tumor there were from one to several abnormal mitotie figures per 
high-power field, while in other areas mitoses were rarely seen. Multinucleated 
giant cells were present in varying numbers. This variation in cellular type 
and general cellular pattern or arrangement was present from tumor to tumor, 
as well as from area to area in the same tumor. In one tumor numerous large 
racket-shaped cells with acidophilic-staining cytoplasm were seen scattered 
throughout the fibrous tumor. Some of these cells contained a granular 
eytoplasm. Other cells were seen in which the cytoplasm contained transverse 
striations. (Figs. 2 and 3.) 

The tumor was invasive, and the invasion followed a definite pattern in 
all animals. The tumor invaded the bone and marrow spaces in the area of 
the fundus and invaded along the periodontal membrane of the incisor, as well 
as into and around this structure in the molar area. The pulps of the molar 
teeth in the area of the tumor were infarcted, so that the pulp in the chamber 
and root eanal was practically devoid of nuclei and nuclear material and was 
replaced by a pale acidophilic-staining material which in some teeth looked like 
‘‘ohost’’ cells of pulpal tissue. In the incisor tooth, the pulp was neecrotie and 
was usually infiltrated by chronic inflammatory cells. (Figs. 4 and 5.) 











264 B. LEVY AND J. R. RING 
The tumors were diagnosed as seven fibrosareomas and one rhabdomyo- 
sarcoma. 


2. Subgingival Implants.—F our to five months after implantation of the 
carcinogen tumors developed in eight of the ten animals so treated. These 
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tumors were almost identical both grossly and microscopically with the previ- 
ously described fibrosarcomas. They invaded the bone and followed the 
periodontal membrane in much the same way as the tumors produced by 
implantation of carcinogens into the fundie bone. (Fig. 6.) 

Of the jaw tumors which were transplanted subcutaneously into other 
hamsters, ‘‘takes’’ were evident in all of the cases within seven days. These 
tumors continued to grow until sixty days after transplantation, at which time 
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the animals were sacrificed. (Fig. 7.) Metastases were not present. Of the 
tumors transplanted to the fundus of the jaw, ‘‘takes’’ occurred in only three 
of five animals so treated. 

The transplanted tumors were fibrosareomas which followed the charac- 
teristic pattern described. 
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a shows extent of invasion of periodontal membrane. 
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Discussion 


Although only twenty animals were used in these experiments, it must 
be pointed out that many more were utilized in preliminary experiments in 
determining the quantity of carcinogen finally to be employed. It was found 
that if much more than 0.6 mg. of the carcinogen was used, the irritation to 
the tissues was so severe that necrosis and sloughing occurred. 

The pathway of invasion of the tumor is most interesting. The tumor 
follows the periodontal membrane almost exclusively, especially after it leaves 
the molar area. This raises the question as to whether there is a frank invasion 
of the periodontal membrane by tumor eells, or whether the periodontal fibers 
are converted into neoplastic cells. We believe that further study of this 
particular problein may lead to a definite answer to this basic question of 
spread of tumors. 

Infarction of the pulps of the molar teeth is probably due to the cutting 
off of the blood supply to the pulp by the tumor mass. The tumor does not 
invade the pulp tissue. Whether this is because the pulp is not vital is difficult 
to state, since we were not able to ascertain just when the vitality of the pulp 
was lost. 


Summary 


Jaw tumors (sareomas) were produced in 80 per cent of the hamsters 
treated with 9,10-dimethyl-1,2-benzanthracene. These tumors spread by in- 
vasion along the periodontal membrane. 
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Professional News Items 


Street and Independence Avenue, S.W., Washington 25, D. C. 


Oral Pathology 


related fields. 


fessional activities, with afternoons open for recreation. 


pital cases is accomplished by a qualified visiting staff. 


by four inches. 


Announcement of The American Board of Oral Pathology Examination 


The American Board of Oral Pathology will conduct its next examination at Atlantic 
City, New Jersey, in conjunction with the 1950 meeting of the American Dental Associa- 
tion. The exact date, time, and place will be announced at a later date. The examination 
will be both practical and oral. Individuals who contemplate appearing before the Board 
should make arrangements to submit their credentials as soon as possible. 

Prospective candidates may secure detailed information by addressing the Secretary, 
Lieutenant Colonel Joseph L. Bernier, D.C., Armed Forces Institute of Pathology, Seventh 


The First Annual Berkshire Conference in Periodontology and 


Tufts College Dental School Postgraduate Division will conduct an advanced con- 
ference in periodontology and oral pathology under the direction of Dr. Irving Glickman 
and stafi, at Eastover, a resort hotel in Lenox, Massachusetts, June 1: 
conference will consist of four days of lectures, seminars, and panel discussions regarding 
clinical problems by outstanding teachers and clinicians in dentistry, medicine, and their 


The curriculum is arranged so that the mornings and evenings are devoted to pro- 


Internship Offered by the University of Louisville, School of Dentistry 


The University of Louisville, School of Dentistry, announces an internship program 
available to graduates who desire specialized dental experience in oral surgery. 
is carried on by the university in cooperation with the Louisville and Jefferson County Health 
Department, at the Louisville General Hospital, which has 450 beds and is the teaching hos- 
pital for the University of Louisville, School of Medicine and the School of Dentistry. 
Oral Surgery Department of the Hospital is staffed by a full-time oral surgeon who super- 
vises the work of a resident and two interns. Adequate supervision of both clinical and hos- 


Application data must include the following: (1) completion of the application blank; 
(2) an official transcript from the applicant’s dental school; (3) a letter of recommendation 
from the dean of the applicant’s dental school, including the applicant’s relative position in 
his graduating class; (4) a recent, clear, unmounted photograph not less than three inches 
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Operative Oral Surgery 


PRINCIPLES AND TECHNIQUE OF EXODONTIA 


FRANK W. Rounps, A.B., D.D.S., D.Sc.(HoNn.), Boston, MAss, 


(Continued from the February issue, page 156.) 
Technique for Extraction of the Inferior Teeth 


N THE preceding installments we have discussed in detail methods of tech- 

nical procedure which we habitually follow when extracting maxillary teeth. 
It will be noted that we have confined our observations so far to the types 
which are daily seen and operated upon by the general dentist as well as the 
specialist. We shall now direct our thoughts to the mandible, and in the same 
manner describe our modus operandi when extracting the inferior teeth, in 
what are generally termed routine cases. The more intricate exodontia opera- 
tions which require special skills and techniques will be described later under 
their respective headings. 

The extraction of the inferior teeth, as a rule, presents complications more 
frequently than that of the upper areh. The movable mandible itself is less 
conducive in simplifying instrumental manipulations than are the stable max- 
illary bones. The proximity and activity of the patient’s tongue may become 
a nuisance factor. The density of the involved ossistructure in general is greater 
than that eneasing the superior teeth, particularly in the posterior region. For- 
ceps are not as readily applied nor so freely used, and the judicious employ- 
ment of elevators and exolevers is more often indicated in effecting their re- 


lease. 


Inferior Incisors 


The inferior incisors are extracted less frequently than any other teeth 
except the inferior ecuspids, and when their removal is necessary it is as often 
because of malpositions, recession of the supporting tissues, or periodontoclasia, 
as of tooth decay. They are not immune to abrasion, gingival erosion, or caries, 
however. 

The inferior incisors—two central incisors and two lateral incisors—are 
so nearly alike in form and attachment and their surrounding structures are 
so similar that the technique of extraction applicable to one of them is, with 
very little variation, applicable to all. Fig. 27 illustrates the ordinary forma- 
tions. 


Position of Patient and Operator.—The operator customarily assumes 
the posterior stance previously described for extracting inferior teeth, with 
the patient in a semirecumbent position. The left arm of the operator is 
placed to the left side of the patient’s head with the palm of the hand over 
the left cheek. The thumb, inserted into the oral cavity on the lingual side 
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of the anterior teeth, protects the tongue and holds the mouth pack in posi- 
tion. The index finger depresses the lower lip, exposing the field of operation; 
the second, third, and fourth fingers are placed beneath the chin to support 
the mandible and control its movement. They must not be removed during 
the extraction as a very slight motion of the mandible may prevent the cor- 
rect application of the forceps or the proper execution of the extraction move- 
ments. (Figs. 77 and 78). 


Vig.. 111. 





Fig. 112. 

Fig. 111.—A correct adjustment of the fingers of the operator's left hand when assuming 
the posterior position for the extraction of inferior anterior teeth. Forceps No. 6 are applied 
to the right central tooth. (After George B. Winter.) 

Fig. 112.—Position of the operator’s hand and disposition of the fingers when applying 
Forceps No. 8 or No. 9 to an inferior incisor when standing behind the patient. (After 
George B. Winter.) ; 


The operator may find it more convenient, however, to insert his index 
finger into the oral cavity on the lingual side of the anterior teeth, instead 
of the thumb, as illustrated in Figs. 111 and 112. The lower lip is then pro- 
tected by the second instead of the index finger. Either technique is equally 


satisfactory. 
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Another position is often favored when using the hawkshill type of for- 
J g ) 


ceps for the removal of the lower anterior teeth. This stance is particularly 
suitable if the teeth present a labial protrusion or are pyorrheal. The opera- 
tor takes his place at the right but nearly in front of the patient as is shown 


Fig. 113. 





Fig. 114. 


Fig. 113.—Removal of an inferior left central incisor with Standard Forceps No. 8 or No. 
9. The operator is standing anteriorly. Note the use of the left hand in obtaining good 
vision, free access, control of the mandible, and for protection of the soft tissues. The pos- 
terior position of the operator, as described, is equally satisfactory and often more so. 

Fig. 114.—Removal of a labially displaced lower right cuspid with Standard Forceps 
No. 8 or No. 9. Note the fingers of the operator’s left hand, the control of the mandible, 
the initial forceps application, and the previously released gingival gum flap. The same 
technique is equally applicable to any inferior incisor. 
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in Fig. 80. The disposition of the fingers of his left hand is such that the 
field is equally visible and the soft tissues as well protected, but is of course en- 
tirely different from that just described. In this stance his hand is pronated 
with the second finger inserted lingually, the index finger retracting the lip, 
and the thumb supporting the chin (Figs. 113 and 114). Either of these posi- 
tions allows correct forceps technique to be executed, but when other than 
the inferior anterior teeth are to be extracted the posterior position of the 
operator is preferable for the reasons previously discussed. 


Forceps.—Standard Forceps No. 6 (Fig. 50) are generally employed for 
the removal of all inferior incisors and are well suited for the extraction of 
these teeth, provided they are of fair size and in regular alignment in the 
arch. Equally satisfactory results can be had also with Standard Forceps 
No. 8 (Fig. 53) and if, on account of any abnormal condition of the mouth, 
arch, or teeth, good access or adaptation cannot be obtained with No. 6, the 
use of No. 8 is particularly advisable. For teeth that are small, crowned, 
overlapped, and irregular, Standard Foreeps No. 9 (Fig. 54) are often 
chosen. They are a counterpart of No. 8 but with narrower beaks. 

A liberal use of Nos. 8 and 9 is recommended not only for the extrac- 
tion of the incisors but also for all the ten anterior inferior teeth, as they 
are invaluable instruments in skilled hands when application is difficult or 
impossible with other forceps. Every operator, therefore, should master the 
technique of their use, which may seem difficult at first but in reality is 
readily acquired. The basic principle of a correct design in forceps, as noted 
earlier, is that, when adjustment is made, tooth, beaks, and handles are all 
in the same plane, and that, when power is applied through the hand, the 
tooth can be brought from its socket also in the same plane without imping- 
ing on the other tissues of the mouth. The hawksbill type, as exemplified 
in these forceps, comes nearer to conforming to this principle than any other 
instrument designed for the anterior inferior teeth. 


Order of Extraction.—If both central and lateral incisors are to be re- 
moved, and conditions pertaining to them are similar, the extraction of the 
central incisors should precede that of the lateral incisors since their position 
in the arch affords better access. As the central incisors are the first teeth 
to erupt, they are less frequently in an abnormal position and, since they are 
smaller and have shorter roots than the lateral incisors and since the al- 
veolar process attains its minimum thickness over them, they are correspondingly 
easier to dislodge. 


Application of Forceps.—More difficulties may be encountered in- making 
correct and accurate adjustment of forceps to inferior teeth than to those of 
the maxilla. This is particularly so in the posterior region but often is equally 
true in the anterior segment. In general, the parts are not as accessible and 
the view on their lingual side is often somewhat obstructed by an unruly 
tongue, mouth prop, or pack, while the upper arch presents an open exposed 
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: area. It is also more difficult to maintain a clean operating field, free from 
saliva and blood, if multiple extractions are performed. Correctly placed 
mouth packs, frequently renewed if necessary, together with the aspiration 
of fluids with the suction apparatus are aids in promoting efficiency. 


Li ttn: 


Again, as in all the previously described extractions, the first procedure 
is to release the gingival gum on the labial side with the pointed end of the 
periosteotome (Fig. 70), thus avoiding impingement by instrumentation on the 
soft tissues. One beak of the forceps should be first applied to the lingual 
side of the tooth, passing it well down to the gum margin and followed by the 
adjustment of the opposite beak to the labial side. This order is reversed if 
the tooth is badly decayed gingivally on its labial surface and the lingual 
wall is comparatively sound. Holding the beaks in close proximity to the tooth 
they are adjusted rather firmly, but not with sufficient force to break down 
the process. The alveolar arch that rises from the incisive fossae labially, and 
from the depression above the genial tubercles lingually, is much thinner in 
its mesiodistal diameter at its base than at its margins. This condition and the 
narrowness of the roots of these teeth should be borne in mind, and care 
should be taken that the forceps are not misdirected, since the beaks would 
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grasp the process or the septum on either side of the tooth, thus weakening 
or destroying the supports of an adjacent tooth and thereby unnecessarily 
causing its immediate or early loss. Any rotated position of a tooth should 
be noted so that it may be grasped by the forceps in the greatest transverse 
diameter, provided the adjoining teeth permit such application. 


Alveolar Application of Forceps.—<Alveolar application of the forceps 
to the inferior incisors should be made sparingly, and when made should be 
executed with caution. This application is indicated in case of fracture by 
traumatism ; or when in an attempted extraction the break or fracture is a little 
above, below, or flush with the alveolar margin; in case of decay that has de- 
stroyed the crown, but the root at or immediately below the process is firm ; and 
in some eases of displacement. Alveolar application to either the labial or lin- 
gual side may also be made independently of the opposite side. 

The adjustment is made by passing the beaks just far enough over the 
process rim to grasp the root but never below the marginal ridge. The danger 
lies in letting the forceps slip all the way over the ridge, engaging too much 
of the process. The beaks must be kept under perfect control. No attempt 
at extraction movements should be made until the beak has eut through the 
bone and engaged the root. A cultivated sense of touch assures the correct 
adaptation, which alone is often sufficient to release the tooth. Extraction of 
badly deeayed or deeply seated roots of inferior incisors should not be at- 
tempted by alveolar application. 

Extraction Movements.—Using Standard Forceps No. 6 and having ap- 
plied them as deseribed and as shown in Fig. 115A, the first movement is 
made by bringing the tooth labially (Fig. 115, B) followed by a slight move- 
ment lingually (Fig. 115, C). These movements are repeated with increased 
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labial pressure until the tooth is released from its attachment, when it is de- 
livered from the socket by a tractile movement upward in line with its origi- 
nal position but with more stress labially (Fig. 115, D). 
is employed when using Standard Forceps No. 8 or No. 9. 


The same technique 


The roots of the 
inferior incisors are smaller and more fragile than those of the other single- 


Fig. 115.—Extraction movements for inferior incisors. A, Forceps (Standard No. 6) ap- 
plied; B, first movement to the labial side; C, reversed movement to the lingual side; D, tractile 
movement upward in line with the original positon of the tooth. (After George B. Winter.) 
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rooted teeth and the applied force should be gauged accordingly. Short 


a 


labiolingual pressures under perfect control are preferable to any extended 
movements, and in ease of rampant caries the beaks should be pressed against 
the process as firmly as its strength will allow without fracture. 

In ease of gingival decay either on the labial or lingual surfaces, the first 
extraction movement is made in the direction of the cavity, followed by only 
enough pressure in the opposite direction to take up the space gained by the 
first movement. As the roots of these teeth are much flattened in their mesio- 
distal diameters, it is important that all movements be executed with the beaks 
in the same plane as the greatest transverse axis of the tooth. The compound 
obtuse angle by which power is transmitted from the hand to these teeth, 
when forceps are used whose beaks and handles are canted at right angles, 
demands more than ordinary skill in controlling any tractile movement, and a 
high percentage of failures can be directly attributable to the absenee of a 
scientific principle inherent in the design of such instruments. The flattened 
roots preclude any attempt to rotate them, and even if the tooth is in a tor- 
sional position lateral pressures should be avoided. 


Complete Lingual Displacement.—When an inferior incisor is in complete 
lingual occlusion, application is made, if possible, to the labial and lingual 
surfaces with either Forceps No. 6, No. 8, or No. 9, the selection being de- 
pendent on the adaptability of the instrument. The cases are rare, however, 
in which this adjustment is feasible, due to the lack of space between the labial 
wall of the displaced tooth and the lingual surfaces of the approximal teeth. 
A mesiodistal adjustment ean usually be made. With the tooth grasped in this 
manner it is forced lingually, using the minimum amount of pressure neces- 
sary to break up its attachment, and then attempting only a sufficient counter- 
movement to take up the space thus gained. Prior to the forceps attachment, 
the application of the points of Cryer levers under pressure to the mesial and 
distal root surfaces of the deflected tooth may contribute to its detachment. 
The approximating lingual process serves as the fulerum. More tractile force 
is permissible than when the tooth is in normal alignment, but it must be 
under perfect control to avoid injury to any of the superior teeth with the 
foreeps on a sudden release of the tooth from its socket. 

Complete Labial Displacement.—The technique for forceps application 
and extraction movements to remove an inferior incisor in complete labial 
occlusion is identical with that for removing the same tooth in complete lingual 
occlusion except that the order of extraction movements is reversed. It 
is less difficult to dislodge it when in this position than when deflected lin- 
gually as access is better and, being situated on the convex instead of the con- 
cave side of the arch, it is supported by a thinner plate of process and its 
attachment is not so firm. 

Partial Displacement.—Standard Forceps Nos. 8 and 9 are especially 
suited for the extraction of an inferior incisor in irregular alignment, prefer- 
ence being given to No. 8 because of its broader beaks, provided one of them 
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Fig. 116.—Typical irregularities of inferior anterior teeth. Such an alignment pre- 
cludes the use of Forceps No. 6 but presents an indication for No. 8 or No. 9. In this illustra- 
tion the right cuspid and left central incisor are protruding labially, the right central incisor 
is in nearly normal occlusion, the left lateral incisor presents a partial lingual deflection, and 
the right lateral incisor is completely displaced lingually. The blunted chisel technique as 
described would be particularly useful in dislodging either of the lateral incisors. 


Fig. 117.—The employment of a blunted chisel to dislodge a lingually deflected inferior incisor. 
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‘an be introduced between the crowded teeth. The instrument having been 
selected, one beak is first applied to the labial wall in lingual displacement and 
to the lingual wall in labial displacement, passing it well down under the 


free gum margin of the gum. The opposite beak is then applied and, while 
holding the tooth only firmly enough to prevent it slipping from its adjust- 
ment, the Jabiolingual or the linguolabial movement, depending on the direc- 
tion of the misplacement, is used in a modified form, during which procedure 
the foreeps are pressed against the process with some degree of force but never 
sufficient to fracture either of the plates. This downward pressure is potent 
in loosening the tooth from its attachment, and does not subject the adjoining 
teeth to the dangers of a broad swaying movement. Fig. 116 illustrates 
typical irregularities of inferior anterior teeth. 

An oceasional case of lingual deflection will present itself where the over- 
lapping of the teeth will not permit any adjustment of any foreeps to the mal- 
posed tooth. For the suecessful dislodgment of such an incisor without endan- 
gering the approximal teeth we suggest that the reader refer to our description 
of the removal of a palatally deflected superior premolar in a similar position. 
The same blunted chisel is employed and the whole procedure is the same ex- 
cept that the handle is angulated downward about 45° and the blows of the 
mallet are directed obliquely upward against the dentoenamel junction. Under 
the repeated gentle impact, the tooth is directed from its socket in line with 
its lingual ineijination. (Fig. 117.) 


Fracture.—Unless adequate skill has been acquired, unless good judg- 
ment is exercised in choosing the proper method of operating, and unless due 
precautions are taken in carrying out all details, fracture will not be uncommon 
in the attempted extraction of inferior incisors, especially in the case of a 
person past the meridian of life, whose process is heavy and in normal condi- 
tion, and the teeth frail and in a poor state of preservation. 

If a fracture occurs anywhere from a little above to a short distance below 
the process, alveolar application should be made and root removed as if no 
fracture had occurred. In such an instance and also when a fracture is at a 
deeper level, if the two approximating teeth have been removed at the same 
sitting the application may be made by introducing the beaks of Forceps No. 
8 or No. 9 into the vacant sockets and cutting through the septa to secure an 
adjustment on the root, after which it can readily be dislodged. It may some- 
times be necessary to remove a small area of septal bone with a chisel or surgical 
bur and engage the fragment thus exposed with a Cryer or similar lever to 
break up the attachment. It is not infrequent for a tooth to fracture obliquely. 
When this type of break is encountered the latter method is usually very prac- 
ticable as, by selecting the most elevated part of the root, the lever pressure 
ean be executed with little or no loss of tissue. 


Roots.—In the extraction of the root of an inferior incisor, the technique 
is planned according to the extent of decay and the condition of the surround- 
ing structures. For most eases Forceps No. 8 or No. 9 are used in preference 
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to No. 6, the operator assuming either the posterior or anterior position. If 
a sufficient amount of the root remains above the process for a forceps appli- 
cation, it is made in the usual way, followed by a firm downward pressure as 
the primary extraction movement and secondarily combining this with the 
lateral movements, chiefly in a labial direction. Just enough tension is placed 
on the forceps to hold them in position on the root, as any greater amount 
increases the liability to fracture without in any way assisting in loosening 
the root. 

For the release of a root that possesses considerable strength at or imme- 
diately below the marginal ridge, alveolar application is made and the root 
removed in the same manner as if operating on a tooth free from caries. Occa- 
sionally a case is presented with one wall comparatively sound and the other 
destroyed. If the sound structure is mesial or distal, good work can be aceom- 
plished with the Cryer lever by engaging the solid portion with the point of 
the instument and using the adjoining septum as the fulcrum. If the sound 
structure is labial, a straight shank elevator is sometimes employed by ad- 
justing its blade against the intact gingival area as close to the process margin 
as possible and forcing the root in the opposite direction by direct controlled 
pressure. A root that is too extensively destroyed to be removed by any of 
these methods is treated as a deep-seated root. 


Fig. 118.—The inferior right cuspid and left central incisor have been removed and the flap 
replaced and sutured. 


Deep-Seated Roots.—As the root ends of inferior incisors are minute 
and with lateral incisors possibly curved, and as the septa separating them 
are often thick, it may be difficult to distinguish tooth substance from bone. 
When doubt exists it is of ultra importance that blind operating be eliminated 
by exposing the parts to free vision. Thereby is the possibility of serious 
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damage to adjacent teeth minimized. Intelligent employment of chisels, ron- 
geurs, curets, and small picks simplifies these operations. When it seems to be 
impossible to remove a root tip through the socket without undue trauma, it 
is always wise to establish access by releasing an ample flap, by reducing the 
labial process margin if necessary, or perchance by creating a window in the 


labial plate directly opposite the tooth apex. When such an approach is made, 
the tip is taken out through the opening and the flap then replaced and sutured. 
Thus the integrity of the superior border of the process is maintained. 

Fig. 118 illustrates a completed extraction in a case where two of the in- 
ferior anterior teeth were in labial occlusion (Fig. 116). The flap has been 


replaced and sutured. 


(To be continued.) 
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TRANSOSSEOUS WIRING FIXATION OF CONDYLAR FRACTURES 
WITH INFRAFACIAL INCISION 


LIEUTENANT COLONEL WALTER H. BEcCKER,* Fort CLAYTON, CANAL ZONE 


HE editor of OraL SurcEry, OrAL MEDICINE, AND ORAL PATHOLOGY has 

suggested that more data should be published on the results of the treatment 
of fractures through the neck of the mandibular condyle. Various methods 
such as intermaxillary fixation with and without manipulation, or open re- 
duction with transosseous wiring have been recommended. 

Having used the open operation for reduction of these fractures for more 
than eight years with satisfactory results, I shall be glad to present the method 
which I have found successful in approximately fifty cases. For fixation of the 
fracture, I have used wires, plates, and bars. As far as I know, all have done 
well. 

Case Report 


The patient, who stated that he had been attacked by an unidentified 
assailant near McArthur Bar in Panama, was admitted to the hospital on May 1, 
1949, with cellulitis, acute, nonsuppurative type, in the region of the left 
maxilla and right side of the mandible, secondary to fractures of the left 
maxilla and right side of the mandible. 

Parker traction was applied, the patient received 50,000 units of penicillin 
to be repeated every three hours and was placed on a liquid diet. Warm 
saline mouthwashes and codeine, 14 gr., for sedation were prescribed. X-rays 
of the head and right and left sides of the jaws were ordered. 

The x-rays revealed : 

1. A complete fracture of the right side of the mandible in the region of 

the ascending ramus with considerable displacement (Fig. 1). 

2. A complete fracture of the right side of the mandible in the region of 

the right symphysis without displacement. 

. An incomplete fracture of the left maxilla in the region of the infra- 
orbital suture with no displacement. The left maxillary sinus appeared 
somewhat cloudy, indicating that blood had entered it from the 
fracture. 

. The left upper first and second incisors were frattured and pulpitis 
had set in. 
was recommended to give the following treatment: 

. Reduction and fixation of fractures with open reduction of fracture 
of right ramus. 

. Routine treatment for cellulitis. 

. Penicillin therapy. 

. Extraction of fractured teeth. 


*Chief of Dental Service, 7452nd S. U. (Station Hospital). 
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Fig. 2. 
] Fig. 1.—Anteroposterior view of fracture at base of mandibular condyle. 


Fig. 2.—-Anteroposterior view showing fracture reduced and fixed by transosseous wiring. 
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In preparation for the operation, the second incisor was extracted under 
local anesthesia, and multiple continuous loop fracture wires were applied on 
the right and left sides of the maxilla and mandible. 
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Fig. 3.—Lateral view showing wiring fixation. 


Fig. 4.—Patient showing operative scar. 


On May 6, 1949, the operation was performed. Premedication consisted 
of morphine sulfate, 4% gr., and atropine sulfate, 459 gr., one-half hour before. 
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Under endotracheal nitrous oxide, oxygen, and ether anesthesia, and intravenous 
Pentothal Sodium 2.5 per cent, the open reduction was performed with the help 
of the chief of the surgical service. An incision one inch in length was made 
just below the tragus of the ear extending downward parallel with the out- 
line of the mandible. After dividing the skin and subcutaneous tissues, two 


of the lower branches of the facial nerve were exposed and identified and the 
tissue retracted to expose the fractured fragments. A hole was drilled into 
each fragment with a No. 6 dental bur and a wire inserted, after which the 
fracture was reduced and fixed by tightening the wire. The wound was 
closed in layers and a bandage applied. 

Elasties were attached to the loops of the arch wires previously applied 
to bring the teeth into occlusion and to serve as fixation of the other fractures. 
The patient left the operating room in good condition. 

The usual postoperative care was prescribed and given. On May 7, the 
elastics were replaced by wires. The bandage, which was changed frequently, 
was discarded on May 17. 

Postoperative x-rays showed reduction of the fracture, and both in the 
anteroposterior view (Fig. 2) and the lateral exposure (Fig. 3), the result 
appeared satisfactory, the fragments were seen held together by transosseous 
wires, and intermaxillary wires showed locking of the teeth in occlusion for 
the immobilization of the jaw. 

On June 24, 1949, all intermaxillary fixation was removed and the fracture 
tested. It was found firmly healed. 

On June 25, 1949, under a combination of intravenous, Pentothal Sodium, 
and nitrous oxide and oxygen anesthesia, an incision was again made at the 
angle of the jaw. The fracture was exposed and found well healed. The wire 
was removed and the wound closed in the usual manner. Bandage was applied. 

The patient was kept under observation from June 26 to July 7. The 
bandage was changed several times and finally discarded on July 3. New 
postoperative x-rays were taken, which showed conditions satisfactory. The 
patient was instructed to do masticatory exercises, and on July 7 was found to 
have normal excursions when opening and closing the jaw. The wound had 
healed well (Fig. 4). 


Conclusion 
A ease report which illustrates a method of transosseous wiring of condylar 
fractures has been published. This approach is especially valuable in low 
fractures of the condylar neck and subeondylar fractures of the ascending 
ramus, which cannot be easily reached by the preauricular incision described 
by Thoma (1945). Injury to the facial nerve is less likely to oceur than with 
the preauricular approach. 
Reference 
Thoma, K. H.: Fractures and Fracture Disiocations of the Mandibular Condyle; A Method 


for Open Reduction and Internal Wiring and One for Skeletal Fixation, With Re- 
port of Thirty-two Cases, J. Oral Surg. 3: 3, 1945. 





CASE REPORT OF COMPOUND FOLLICULAR ODONTOMA 
H. H. WEISENGREEN, D.D.S., SAN FRANCISCO, CALIF. 


NEGRO woman, 27 years of age, in good health, complained of inter- 
mittent pain of two years’ duration in the region of the mental foramen 
of the mandible on both sides. 


X-ray examination revealed an unerupted supernumerary tooth on each 
side in the premolar region (Fig. 1). On one side, the crown was enlarged and 
showed an abnormal shape; on the other side, the crown had developed into 
a compound odontoma. The latter appeared to be made up of three crowns 
fused together with one root. Such odontomas are the result of a fission of 


the enamel organ. Three enamel organs developed forming three crowns, 
which fused. The remainder of the tooth development resulted in the forma- 
tion of a single root. 
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Oral Medicine 


DISEASES OF THE HANDS AND NAILS 
Arruur C. Curtis, M.D., AND Lewis W. K1rKMAN, M.D., ANN Arpor, MICH. 


EVERAL times each year a member of our staff discusses before a post- 

graduate group some phases of the dermatoses of interest to the doctor of 
dentistry. At first it was surprising to find that these informal discussions 
were not only well received, but also that interest extended far beyond the 
disease processes producing lesions of the oral cavity. Too frequently, per- 
haps, one erroneously assumes that members of a specialized field have no par- 
ticular interest in other specialties, and it is a pleasure to find such an assump- 
tion ineorreet. All of the specialties are closely integrated and dermatology 
especially overlaps many fields. The skin is the largest of the body’s organs 
and participates both actively and passively in the general economy of the 
organism. Dermatoses heretofore thought to be primarily skin diseases have 
become increasingly less numerous with the progress of investigators in every 
branch of medicine, and many of the dermatopathologie processes now are 
known to be reflections of a systemic disorder, with the skin playing only a 
single role. 

Dermatoses of the hand are some of the most common problems in der- 
matologie practice and are of interest to those in every other branch of medi- 
eine. No accurate statistical study ean be found covering the dermatoses of 
the hand as a presenting complaint. In our review of consecutive cases in 
office practice covering a period which allows for seasonal variation, approx- 
imately 16 per cent sought treatment for such conditions. Lane, Rockwood, 
Sawyer, and Blank? found that one particular type of eruption affecting the 
hands accounted for approximately 10 per cent of all conditions seen in their 
elinie over a period of almost three years; and the incidence undoubtedly 
would have been higher had not all eases of ‘‘probable’’ occupational origin 
been exeluded. Zakon and Goldberg*® and Zakon, Garrard, and Ihrke* noted 
that of the 400 dermatoses which comprise modern dermatology, 25 accounted 
for more than 84 per cent of all complaints in either office or clinie practice, 
and 5 conditions commonly involving the hands represented more than 40 per 
cent of all eases. Variations in incidence are bound to oceur, and the highest 
frequency is seen in industrial areas where occupational dermatoses are com- 
mon. These constitute almost two-thirds of all industrial illnesses,’ and 50 per 
cent of all occupational dermatoses involve the hands. 


From the Department of Dermatology and Syphilology, University of Michigan Medical 
School. 

Read before the Sixth Annual Seminar for the Study and Practice of Dental Medicine, 
Palm Springs, Calif., Oct. 24, 1949. 
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If one considers even momentarily the indispensable nature of the hand, 
the frequency with which it is affected is not at all surprising. The human 
hand is a model of mechanical ingenuity. It is a precision instrument, and, 
at the same time, a rough tool. It is the executive agency of the brain, and 
it is through the combined activities of these two organs that genus Homo has 
progressed so far along the road of evolution. It is the most useful and uni- 
versally used of all organs of volition possessed by the body. This means ex- 
posure to innumerable substances or agents which are of etiological impor- 
tance, either remotely or directly, and include trauma, climatic changes, chem- 
icals, temperature variations, electromagnetic radiations, bacterial and my- 
cotic organisms, toxic and potentially sensitizing materials. In addition to the 
pathologie processes which might develop as a result of this exceptional fae- 
tor of exposure, the cutaneous covering of the hand participates in diseases 
affecting the rest of the body. Obviously, it is impossible to discuss all the 
dermatoses of the hands in a limited paper of this kind, but we will consider 
a few of those most frequently encountered, along with some of the more in- 
teresting conditions. 


Anatomical Considerations 


The skin of the hand varies in some respects from that of the rest of the 
body. The palmar surface is thick, tough, and firmly attached to the sub- 
cutaneous tisues which are well padded with fat to protect the deeper struc- 
tures. The blood supply is luxuriant and is far more plentiful than is re- 
quired to nourish the hand tissues. Through the numerous arteriovenous 
shunts, or glomi, a regulatory effect on the general circulation is maintained ; 
the abundant sweat glands keep the palms moist and play a part in the body 
heat regulating mechanism. There are neither hair follicles nor oil glands on 
the palms or the lateral aspects of the fingers. On the dorsum, the skin is 
thin and loosely attached to the deeper structures by a scanty subcutaneous 
tissue. Oil and sweat glands are numerous and hair is present except over the 
articular surfaces and on the dorsal aspects of the terminal phalanges. The 
nail structure occupies most of the dorsal aspect of the distal phalanges. It is 
only modified skin and is analogous to a hair in that it grows from an in- 
vagination of epithelium buried fairly deeply in the dermis. The nail plate is 
merely the highly cornified and closely adherent cells of the stratum corneum 
and lucidum of the epidermis. It consists of a root, that portion buried be- 
neath the proximal fold of skin, and the visible portion which is semitrans- 
parent, and appears pink, due to the rich vascular network beneath it. The 
portion of the nail structure from which the cornified substance is formed, 
and from which the entire nail grows, is called the matrix and is located deep 
to the nail root, its distal end showing through the transparent nail plate as 
a semilunar opacity called the lunula. The nail plate rests on a firmly attached 
nail bed, and is enveloped by a periungual fold of skin known as the peri- 
onychium. The nail, because of its origin from the skin, is subject to many 
diseases or disease manifestations of the skin. 
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Laboratory Procedures 

Laboratory findings must be regarded and interpreted critically with 
the eclinieal picture and not blindly followed. A fungus growth in a culture 
tube or a pyogen colony in a Petri dish may be of etiologic significance; but 
oceasionally they are present merely as bystanders watching the process rather 
than participating in it. Every effort should be made to ascertain the causa- 
tive agent by microscopic examination of the lesion, tissue scrapings, cultures 
for myeotie and bacterial organisms, allergy studies, blood and urine exam- 
inations, and a search for foci of infection. 

Clinical Dermatoses 

In considering the clinical dermatoses, it might be well to examine some 
of the simpler lesions with particular reference to their etiologic background. 
Dermatology is encumbered with an oppressive although excellently de- 
seriptive terminology which arose and developed as a sequel to classification 
of lesions by their morphologic appearance. It should be pointed out that un- 
complicated or simple dermatoses are exceedingly common, and, because they 
subside with rational therapy and removal of the causative factor, few are 
seen by a dermatologist. Occasionally, however, the cause is not determined, 
and chronicity develops; or, through an interplay of trauma, infection, allergy, 
constitutional make-up, environmental factors, exposure, and ill-advised or 
injudicious treatment, a complicated process results which frequently chal- 
lenges the patience, astuteness, and diagnostic as well as therapeutic acumen 
of the dermatologist. Some of these will be discussed and illustrated with 
clinical examples of the commoner lesions. 

Lesions Due to Trauma 

Trauma may produce a number of elinical pictures. The blister is an in- 
flammatory reaction manifested by erythema and edema, and a localized 
collection of serous fluid between the epidermis and dermis. If not too large, 
and the irauma is suspended, the fluid may be spontaneously absorbed; if it 
reaches considerable size, or the trauma is continued, spontaneous rupture 
oceurs. Treatment in each case is important only to prevent complications. 
If the lesion is large and intact, the blister should be drained under aseptic 
conditions, and kept covered with a soft, dry sterile dressing. In those that 
are traumatically opened, the redundant skin should be clipped away, using 
antiseptic measures, and the wound dressed with an antiseptic preparation 
until healing occurs. 

Continued friction on the palmar surface insufficient to produce blisters 
results in eallosities. These lesions are hard, tough, and yellow due to hyper- 
trophy of the horny layer of the epidermis. They are of varying depth, thick- 
est in the center, and the margins gradually merge into the normal skin. Di- 
rect pressure over the center may at times cause considerable discomfort, but 
usually they are painless. Prophylactic treatment consists of protecting the 
skin surface with a suitable pad or glove. Existing lesions may be pared down 
after softening with a keratolytic preparation such as salicylic acid plaster. 
Removing the cause and a measure of time effect their disappearance. 
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Another type of lesion resulting from prolonged and intermittent fric- 
tion is frequently seen on the dorsum of the hands. This is the lichenified 
pateh called lichen simplex chronicus, or neurodermatitis cireumscripta. It 
may occur any place, but the most frequent sites are the sides of the neck, the 
flexor surfaces of the arms and legs, the wrists, and the dorsal aspect of the 
hands. The precipitating cause is invariably pruritus and trauma, incident to 
rubbing and scratching, so that the cause-effect relationship is virtually a 
vicious cycle. The patient is usually nervous, irritable, or ‘‘high strung,”’ 
and the rubbing often is done unconsciously through habit. The lesion is a 
well-cireumscribed, thickened patch of hypertrophy of all the layers of the 
epidermis, with exaggerated normal skin markings, papulation, edema, excori- 
ation, and, occasionally, exudation. Hyperpigmentation usually develops in 
older patches due to chronic inflammation. Treatment is unsatisfactory unless 
the pathologie cycle of rubbing and pruritus is explained to the patient. 
Superficial x-ray therapy is valuable in reducing the cellular infiltration and 
the sense of itching. Occlusive dressings, application of strong sodium hy- 
droxide solution neutralized by acetic acid when keratolysis is apparent, or 
superficial electrodesiccation may help prevent scratching and rubbing and 
allow the lichenified skin to return to normal. Recurrences are common and 
some cases are refractory to all forms of therapy. 


Burns 


Burns are injuries resulting from contact with hot objects, chemicals, 
electrical conductors, or radiant energy such as sunlight, x-rays, or radio- 
active substances. Considerable differences exist in the appearance and type 
of lesions evoked by these substances or agents. Those due to a heat source 
such as a gas flame, a hot kettle, or a burning ember are the result of heat 
transference and the resulting injury depends upon the temperature or ‘‘hot- 
ness’’ of the object, the length of time and intimacy with which contact is 
maintained, the thickness of the skin, and the area involved. The reaction is 
usually immediate and produces inflammatory changes conventionally desig- 
nated as first, second, and third degree burns. A first degre burn is charac- 
terized by erythema, pain, and a sense of local heat; a second degree burn in- 
cludes these changes, but in greater degree, and, in addition, vesicles or 
bullae; a third degree burn is severe enough to cause necrosis, ulceration, and 
sloughing of the affected tissues. 

Chemical burns are in most instances corrosions rather than burns 
(Fig. 1). They result from contact with strong acids, alkalies, some salts, 
and metals or elements of the incendiary class such as thermite and phos- 
phorus. The lesion is an actual destruction of the tissues through chemical 
action, and the depth of the necrotic process depends on the length of time 
contact with the caustic is maintained. Strong acids and alkalies rarely pro- 
duce vesiculation, while phosphorus, metallic sodium, or potassium initially 
cause vesicle formation with subsequent necrosis. Residual stains are seen 
with acid burns, sulfuric producing a blackish brown, hydrochloric, a brown- 
ish yellow, and nitric, a yellowish tint. The burned necrotic tissue is usually 
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Fig. 1. 





Fig. 2. 
Fig. 1.—Chemical burn of thumb and middle finger due to lye. 


Fig. 2.—Multiple senile keratoses of dorsum of hand with squamous-cell carcinomatous 
degeneration. 
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soft and moist, and the inflammatory reaction adjacent to it varies in intensity, 
but is rarely marked. 

Electrical burns vary from first degree erythemas to complete carbon- 
ization of the part, depending upon the type and strength of current, duration 
of exposure, resistance offered to the current flow, and the tissues involved. 
When the current is of low intensity, the contact imperfect and of short dura- 
tion, the resulting injury may be only an erythema of varying intensity. With 
stronger currents, a deep coagulation necrosis occurs almost immediately, so 
that no inflammatory reaction occurs. The burned area is cold, dry, painless, 
yellowish to gray in color, and appears to be devital. The margin of the lesion 
may be slightly elevated, the center depressed, and is usually circular in out- 
line. After days to weeks, the necrotic tissue breaks down, and separation 
and sloughing occur. Healing is extremely slow. Prolonged contact with a 
strong current not infrequently causes complete charring of the part. Electro- 
eution may result from currents of insufficient strength to cause burns. 

Sunburn results from exposure to ultraviolet light whose wavelengths are 
are between 2,900 and 3,200 angstrom units. Radiant energy from an artificial 
source, such as a carbon are or mereury vapor lamp, produces the same type 
burn. The action of ultraviolet light is delayed and may not be noticed for as 
long as twenty-four hours. After exposure to the sun, there is frequently an im- 
mediate and generalized hyperemia, erythema, and sense of heat, not confined 
to the exposed part and not due to ultraviolet light but to absorption of infra- 
red rays. The inflammatory effect of the actinic and ultraviolet light rays is 
characterized by erythema, itching, burning, edema, and more or less vesicula- 
tion depending upon the degree of exposure. Severe reactions with hemorrhage 
into the skin may occur. Mild burns subside in a few days, while those with 
vesiculation frequently take several days to three weeks, during which time 
the epidermal cells desquamate, and increased pigmentation occurs. Con- 
tinued and prolonged exposure to ultraviolet radiations definitely injures the 
skin, resulting in dryness, loss of elasticity, and atrophy of the dermis. Not 
infrequently this leads to hyperkeratoses and carcinoma (Fig. 2). These 
changes are commonly seen on the hands of farmers, sailors, are welders, fish- 
ermen, and others who are subject to undue exposure. 

Treatment of sunburn, prophylactically, consists of gradual exposures of 
relatively short duration, to induce tanning, or application in ointments or 
lotions of chemicals which absorb or filter out the burning rays. Para-amino- 
benzoic acid, quinine, and methyl or phenyl! salicylate are all good filters, and 
several commercial preparations contain one or another of these agents. After 
a burn has developed, dusting powders, astringent, and cooling lotions or an- 
esthetic creams can be used. After desquamation starts, softening and cooling 
creams give relief. 

Radiodermatitis 


Radiodermatitis is the name given to the cutaneous reactions and injuries 
resulting from radium or x-ray radiations. They vary in degrees of severity 
and duration, and may be the result of accidental or deliberate exposure. 
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Fig. 3.—Acute radiodermatitis of fingers resulting from ignorance of therapeutist. 
Fig. 4.—Same patient thirty-five days later. Subsequent amputations of all five in- 
volved fingers was necessary because of carcinomatous degeneration. 
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They are not true burns, but inflammatory reactions due to physical, chemical, 
and biologic changes in the cells and cell nuclei, the end result of which may 
be cellular death. The only difference observed between the reaction fol- 
lowing exposure to x-ray and radium is a superficial ulceration of the 
epidermis frequently seen in the latter, due to the emitted alpha and beta 
particles. Filtered radium applications do not exhibit this phenomenon. 
Radiodermatitis is classified as acute or chronic, depending largely on the 
time of onset following irradiation. Acute radiodermatitis occurs early, and 
for descriptive purposes according to severity of reaction, is divided into first, 
second, and third degree reactions. A first degree radiodermatitis consists 
of an erythema associated with mild itching and burning which appears from 
five to ten days after exposure, and subsides in a period of three to four weeks. 
Permanent or temporary damage to the hair follicles and cutaneous glands 
may result, and hyperpigmentation invariably follows. Cutaneous atrophy 
and telangiectasia may appear many years afterward. <A second degree radio- 
dermatitis usually appears two or three days following irradiation, and is 
characterized by hyperemia, erythema, edema, vesiculation, erosion, or uleera- 
tion, associated with intense burning and pruritus (Fig. 3). The color initially 
is vivid red, gradually becoming darker. The inflammatory reaction becomes 
more intense, resulting in edema, vesiculation, and superficial ulceration. Ooz- 
ing and crusting are prominent features, and the lesions heal slowly, requiring 
two to four months. Permanent damage to the hair follicles and skin glands, 
hyperpigmentation, atrophy, and telangiectasia invariably follow (Fig. 4). 
Third degree radiodermatitis is characterized by the previously mentioned 
changes, with ulceration and necrosis added. Healing is extremely slow, often 
requiring several months, and residual atrophy always occurs. Pain may be 
intense throughout the duration. Due to the atrophic sear formation, recur- 
rent ulceration is common, and cancerous degeneration is a frequent complica- 
tion (Fig. 5). 

Chronic radiodermatitis is the term used to designate skin changes oc- 
eurring after prior irradiation. It includes the cutaneous atrophy, telangiec- 
tasia, uleers, and hyperkeratoses which develop as sequelae to acute radio- 
dermatitis. It may develop insidiously as a result of repeated single sub- 
erythema doses without previous clinical manifestations. 

Radiodermatitis of the hands is seen in persons who have received ex- 
posures exceeding a given quantity known as an ‘‘erythema dose.’’ This 
varies with individuals, depending on whether one is dark or light complex- 
ioned. It may have been given deliberately as a therapeutic dose in the man- 
agement of a carcinoma, or it may have been administered in too many sub- 
erythema doses for relief of pruritus or other dermatoses. Accidental ex- 
posures usually occur in technicians due to carelessness or ignorance. Phy- 
sicians and dentists frequently have excessive irradiation on the fingers from 
working behind fluorescent screens, holding film in a patient’s mouth, and by 
handling radium or radioactive substances. Not all x-ray machines are in the 
possession of trained personnel who know the dangers and limitations of this 
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valuable agent. Too frequently a patient who has been benefited by irradia- 
tion fails to mention or refuses to divulge information about previous ex- 
posures. Eventually he ends up with a dermatitis far more serious than the 
original condition for which the irradiation was given. 

Treatment of burns of the hand, if severe, is a surgical rather than a 
dermatologic problem. No mention was made as to therapy of chemical, 
electrical, or third degree burns from a heat source. The changes which take 
place in the deep tissues and spaces of the hand as a result of a burn are just 
as severe as those produced by crushing. Adequate drainage, proper im- 
mobilization, and skin grafting at an early date frequently mean the dif- 
ference between a functional hand and a useless stump. They should be re- 


garded as surgical emergencies. 





Fig. 5.—Chronic radiodermatitis of fingers and hands showing atrophic changes and squamous- 
cell carcinoma of middle finger. 


Infection 

Various types of localized infections oceur on the hands, the causative 
organisms being viruses, pathogenic yeasts, fungi, and bacteria. The resultant 
lesions depend upon the patient’s immunity or resistance, the virulence of the 
organism, and the tissues involved. In addition to local infections, the pri- 
mary sore of a generalized systemie disease not infrequently occurs on the 
finger or hand, and its recognition is extremely important not only to the pa- 
tient, but also to his family, associates, and physician. Finally, there are 
lesions of systemie diseases which involve the hand only as part of a general- 
ized eruption. The following are illustrative of these various types. 
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Virus 


The simplest infections, perhaps, are those due to dermatotropic viruses 
which parasitize the epithelial cells, producing only cireumseribed hyper- 
trophy and hyperplasia of the epidermis. The common wart, verruca vulgaris, 
and the flat wart, verruca plana juvenilis, are representative of this type 
of infection. Both frequently oceur on the hands, and usually in children. 


Fig. 6.—Verruca vulgaris of hand and finger. 


The verrueca vulgaris (Fig. 6) is a small, variously sized, papillary growth, 
generally hard and horny, with a rough, irregular but rounded surface, skin- 
eolored or darker, ordinarily asymptomatic unless traumatized, and, when oe- 
curring on the palmar surface, may be tender or painful (Fig. 7). One or 
more may be present, but satellite lesions usually develop adjacent to the 
original growth, and occasionally a widespread eruption is seen. The lesions 
are autoinoculable and trauma may encourage dissemination. Close examina- 
tion reveals a number of brownish or black spots on the surface, which are 
hyperkeratotic epidermal digitations. Lay persons frequently refer to these 
as ‘‘seeds,’’ and the warts are commonly known as ‘‘seed warts.’’ They are 
extremely capricious in their behavior, often disappearing spontaneously 
and frequently defying the most vigorous treatment. Charms and weird ritu- 
als of all sorts have been used—and some with considerable success—to effect 
their removal, but the surest procedure is electrodesiccation under local an- 
esthesia, followed by careful removal of the projecting growth with a curette 
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and scissors. X-ray may be employed successfully in competent hands. Re- 
cently we have used local applications of ammoniacal silver nitrate solution 
with excellent results in a number of eases, but the agent is not entirely in- 
nocuous and one patient developed a violent local reaction, following which 
the wart disappeared and a keloid developed. Its use also has a disadvantage 
in requiring repeated applications, and temporarily staining the treated area 
a deep brownish black. 





Fig. 7.—Painful verruca vulgaris on flexor aspect of finger. 


The verruca plana juvenilis, or flat wart of children, is frequently seen 
on the dorsa of the hands, the wrists, face, and neck, as well as other areas. 
The etiologic agent is a virus but probably not the same as that responsible 
for the eommon wart. The lesions are flat, with a smooth surface, either 
light brown or skin color, varying in size from a pinhead to a split pea, 
and commonly oceurring in confluent patches or groups. They too are auto- 
inoculable, and frequently a linear patch of lesions develops as a result of 
seratehing. Pruritus is often a disturbing feature but otherwise the lesions 
are asymptomatic. As with verruca vulgaris, spontaneous disappearance may 
occur, but reealeitrant cases are not unusual. X-ray, local applications con- 
taining sulfur, superficial electrodesiceation, and internal medications are all 
used in treatment with varied success. Antipruritic preparations are helpful 
in controlling seratching, thus lessening the probability of dissemination. 


Pyogenic Bacteria 


The pus-forming bacteria produce a number of clinical pictures, but the 
most common and most simple is infection of the hair follicles. The or- 
ganisms, usually Staphylococcus albus or aureus, invade the follicle orifice, 
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producing an inflammatory reaction of the perifollicular tissue. At an early 
stage, there is localized erythema with mild smarting or itching, associated 
with a punctate elevation through which the hair protrudes. If the infection 
is localized at the pilosebaceous orifice, a white or yellowish pustule develops 
within two or three days, ruptures spontaneously or involutes, leaving a 
collarette of dry scale which soon disappears. The hair may or may not 
loosen. This is known as a superficial perifolliculitis or folliculitis. If the 
infection penetrates deeper into the follicle, the reaction may be more annoy- 
ing and severe. There is frequently a traumatic factor, such as a cuff or glove 
rubbing the hairy area, and the condition is commonly seen in persons who 
handle kerosene, greases, or solvents. 

A furunele, or boil, is a pyogenic infection of a hair follicle orifice or eu- 
taneous gland duct and is due to staphylococci. Antecedent trauma may be 
a factor in this type of lesion also. Its early appearance is usually a localized 
erythematous elevation which is painful and tender, and palpation reveals 
considerable induration at its base. The inflammatory reaction stimulates a 
localized collection of leucocytes in the area, some of which are destroyed and 
liquefied by bacteria or their toxins to form pus. The degree of pain varies 
with the location, for loosely attached skin allows for swelling and tight skin 
causes pain. Within a few days, the tense, thinned-out skin over the center 
of the lesion becomes necrotic and appears whitish or yellowish over the in- 
tensely inflamed nodule. It may rupture spontaneously and discharge a thick 
purulent material, but, as a rule, a tough, fibrous, necrotic core is present 
which must be removed. Hot, moist compresses aid in localizing the process, 
and hasten its evolution. Superficial x-ray therapy over the early lesion often 
causes it to subside, and, if not, limits its enlargement and leads to early res- 
olution. Incision and drainage are preferable to spontaneous opening be- 
cause they allow a measure of control and may prevent secondary lesions from 
developing. 

An interesting and infrequent lesion which represents a well-defined and 
loeal infection with staphylococci is the pyogenic granuloma (Fig. 8). The 
hands and fingers are favorable sites. There is usually a history of a pinprick 
or some other minimal perforating wound prior to the appearance of the 
lesion, which appears as a firm, painless, nontender, vascular, granulomatous 
tumor which grows rapidly until it attains a certain size and then remains 
stationary. As a rule the lesion is single, and may be as small as a match head 
or as large as a cherry. The base is often pedunculated and small, so that the 
tumor appears to be attached to the skin by a constricting membrane. At 
other times, the base is sessile, with the tumor standing erect on the skin sur- 
face. The color is red, or a shade of red to dark brown, due to the rich vas- 
eular network of which it is largely composed. It bleeds freely when 
traumatized and not infrequently is ulcerated at its free surface, when it dis- 
charges a foul odorous fluid. The lesion is persistent and, if knocked off ac- 
cidentally or if inadequately removed therapeutically, it promptly regrows. 
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Treatment consists of complete destruction under local anesthesia, preferably 
with the electrocautery, making certain the base is thoroughly desiccated. It 
rarely heals spontaneously and has a decided tendency to recur. 

Impetigo contagiosa is a superficial and localized infection of the skin 
due to staphylococci and streptococci. It most frequently oceurs on the hands 
and face of children. The initial lesion begins with itching, smarting, burn- 
ing, localized erythema, and is soon followed by a thin-walled vesicle or bulla. 





Fig. 8.—Pyogenic granuloma arising from a traumatized verruca vulgaris. 


This ruptures easily, leaving a circinate, moist, raw surface which oozes a 
serous fluid that coagulates promptly to form yellowish-colored crusts. 
Satellite and distant lesions promptly develop due to seratching and auto- 
inoculation. Not infrequently, existing lesions such as insect bites, folliculitis, 
or scabetie eruptions are secondarily infected and become impetiginous. Local 
therapy is usually sufficient to effect a cure, but some eruptions are recal- 
citrant. The crusts should be removed completely by washing with soap and 
water and wiping with a gauze sponge which should then be discarded. Am- 
moniated mereury, bacitracin, or tyrothricin ointment should be rubbed 
well into the affected areas, repeating this procedure every two hours. Sul- 
fonamide drugs by mouth or penicillin intramuscularly is helpful in severe 
or recalcitrant cases. The use of penicillin or sulfa ointments should be dis- 
couraged because of the frequency with which sensitization follows topical 
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applications to diseased skin surfaces, interfering with, and at times prevent- 
ing their subsequent use when necessary or essential in treating a serious dis- 
ease. If it is desirable to employ an antibiotic preparation locally, one should 
be selected which will not be administered either orally or parenterally at 
some future date. 


Fungus Infections 


Fungus infections are essentially of two types depending upon the extent 
to which the body tissues are invaded, those confined to the superficial layers 
of the epidermis and its appendages, the hair and nails, and those that attack 
not only the cutaneous tissues, but also all organs of the body. The former 
are designated ‘‘superficial mycoses’? and produce the clinical syndromes 
known as ringworm, ‘‘athlete’s foot,’’ and ‘‘dhobie itch’’; the latter are 
known as the ‘‘deep mycoses’’ and produce actinomycosis, blastomycosis, 
histoplasmosis, sporotrichosis, coccidioidomycosis, torulosis, and others. Not 
all of the fungi produce lesions of the hands, but the following are examples 
of those frequently seen. 

Moniliasis 

The yeastlike fungus, Monilia albicans, may produce either local or sys- 
temic infections with a number of clinical syndromes. It is the causative 
organism of ‘‘thrush,’’ frequently seen in infants, and is often the etiologic 
factor in ‘‘perléche,’’ an intertriginous eruption at the angles of the mouth. 
The hand lesions most frequently seen are intertriginous lesions of the inter- 
digital webs, usually between the middle and ring, or ring and little fingers 
(Fig. 9), known as erosio interdigitalis blastomycetica, and infections of the 
periungual tissues with or without involvement of the nails. The latter con- 
dition will be considered more fully later. 

The characteristic eroded eruption of the interdigital spaces commences 
as a red spot on the dorsal aspect between the fingers, associated with itching 
or burning, and, at an early stage, becomes fissured. The epidermis is soon 
eroded resulting in a tender or painful cirecinate to oval-shaped lesion with a 
bright red, raw, moist surface, surrounded by a whitish, macerated, under- 
mined epithelial border. It may remain localized for some time but frequently 
spreads by peripheral extension until the palmar surface (Fig. 10) or the en- 
tire dorsum is involved. Eezematization may occur, following which a wide- 
spread eruption develops; or the opposite hand may develop similar localized 
lesions. It is commonly seen in people whose work requires prolonged im- 
mersion of the hands in water. Diabetics in any line of work are especially 
susceptible. Prompt improvement may follow simple topical treatment and re- 
moval of the predisposing factors, but chronic, recalcitrant eruptions are not 
unusual. The best therapeutic agent is probably gentian violet (methyl- 
rosaniline chloride) either in aqueous or alcoholic solutions, applied locally 
after removing all macerated tissues. Ointments or creams containing sul- 
fur, ammoniated mereury, thymol, and keratolytics may be employed after 
the acute phase has subsided. 
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Tinea 

Ringworm, or tinea, is caused by a large group of dermatophytie fungi 
of three general types, the Microspora, Trichophyta, and Epidermophyta. The 
Microspora invade the skin and hair follicles but do not attack the nails. 
Trichophyta may involve all three structures. The Epidermophyta infect the 
skin and nails, but not the hairs. Certain species of Microspora and Tricho- 
phyta are pathogenic for animals as well as man, predisposing those indi- 
viduals whose occupation or hobbies necessitate the care of cows, dogs, and 
eats. Hand lesions may be due to infection by any one of the three general 
types, and either the dorsum or palmar surface can be involved. The clinical 
manifestations vary with the causative organism. Those due to T'richophyton 
gypseum (Fig. 11) or Microsporum lanosum are frequently intensely inflam- 
matory; those due to Trichophyton rubrum only mildly so, and those caused by 
Epidermophyta, varying from mild to moderate severity. In most instances, 
the fungus invades only the horny layer of the skin, but occasionally when 
hair follicles are involved, it may penetrate deeper, with formation of local- 
ized, tender, often painful, boggy abscesses with multiple openings. These 
discharge a seropurulent fluid which coagulates and dries, forming crusts. 
This lesion is known as a kerion (Fig. 12). <A definite relationship between 
inflammatory reaction and therapeutic response is observed, the least inflam- 
matory ones often being extremely recalcitrant. Also, inflammatory lesions 
are associated with sensitization reactions, due to absorption of the fungus 


yroducts, and this frequently results in allergic eruptions ealled ‘‘dermato- 
| h 
phytids’’ which will be discussed later. 


Tineal infections of the dorsum of the hand are frequently associated 
with lesions elsewhere on the hody, and are caused chiefly by the M. lanosum 
or T. gypseum. They appear first as small, circinate, erythematous, scaly 
patches having a definite border which is slightly elevated, and enlarges by 
peripheral extension. The hair follicles within the patch are usually involved 
and the resultant folliculitis may be quite marked until the hairs are extruded 
or manually removed. Satellite lesions may occur, and, through coalescence, 
gyrate or configurate patterns develop. If the lesion is a single one, gradual 
clearing occurs in the central portion and an annular pattern is formed. 
Minute vesicles are almost always visible at the inflamed margin, while the 
center may appear to be normal skin. Unless a kerion develops, few symp- 
toms other than itching are present. Treatment with a keratolytie and 
fungicidal preparation such as salicylic acid, thymol, and sulfur in a water- 
washable ointment base, well rubbed into the affected areas, usually results 
in prompt cure. A kerion must be treated more conservatively, preferably 
with wet compresses of potassium permanganate, Vleminckx’s or Burow’s 
solution, until the inflammation subsides, and then active fungicidal prepara- 
tions may be employed. 

Infection of the palmar surface is usually due to 7’. gypseum or T. rubrum 
(Fig. 13). The nails may or may not be simultaneously involved with either 
organism. Primary tinea of the hands is infrequent, probably accounting for 
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Fig. 11. 


Fig. 12. 


11.—Acute vesicular eruption of hands and fingers due to 
12.—Kerion of wrist due to T. gypsewm. Patient's cows 


probably occurred due to contact while milking. 
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less than 5 per cent of all hand lesions. 7. gypsewm infections are inflamma- 
tory, resulting in vesicle formation, either as a single lesion or a cluster of 
small ones, associated with more or less erythema and some smarting or burn- 
ing. The palm or fingers may be involved initially, but, as a rule, extension 
from one to the other occurs. The vesicles involute by absorption leaving 
small, brownish crusted and sealy areas. More vesicles erupt, some coalescing 
to form small bullae which are firm, tense, and contain a clear tenacious fluid. 
Itching and burning become more intense, and fissures in the dry patches 
develop. The extent of involvement is variable, depending on a number of 
of factors. Recognition of the condition and finding the causative organism 
in tissue scrapings or culture, followed by proper treatment may produce a 
dramatic cure. Trauma and injudicious treatment may be followed by a 
dermatophytid eruption; and infection, irritants, or sensitizers frequently lead 
to chronic eczematoid eruptions. 


Fig. 13.—Diffuse, scaly tinea of palms due to T. rubrum. 


Infections due to 7. rubrum may involve either the palmar or dorsal 
aspect of the hand, resulting in one or more separate patches, or a large 
plaque. The affected skin is thickened, dull red in color, dry, and covered 
with a fine, thin, branny type of scale. The margin is usually well defined but 
shows no vesicles. Symptoms may be entirely absent, although mild pruritus 
frequently is present. When the palm is involved, sweating is diminished, 
and fissuring at the flexion creases commonly occurs. These may be quite 
deep, and associated with considerable pain. The eruption is chronic and 
treatment may be prolonged for months. Its appearance is quite character- 
istic, but, at times, psoriasis is differentiated only with difficulty. 
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Recognition of tineal infections is important. With the exception of T. 
rubrum lesions, all are vesicular, and tissue from the vesicle roof, or scrapings 
from the margin of a lesion when examined under the microscope after macera- 
tion with 20 per cent potassium hydroxide solution, will show mycelia or fila- 
ments of the fungus. They are often extremely sparse in 7’. rubrum lesions, 
and must be searched for carefully. Cultures on Sabouraud’s media serve to 
identify the type of organism. 





_ eee 





Fig. 14.—Dermatophytid eruption with edema and vesiculation. Patient had a T. gypseum 
infection of the feet which was injudiciously treated with tincture of iodine. 


Dermatophytids are allergic lesions occurring on the hands, feet, legs, and 
sometimes the trunk, as a result of sensitivity to a tineal infection (Fig. 14). 
The lesions are small, tense vesicles which occur in clusters or groups, fre- 
quently on the fingers and often on the palms. They resemble the inflamma- 
tory lesions of 7. gypseum, but microscopic examination fails to reveal mycelia, 





308 ARTHUR C. CURTIS AND LEWIS W. KIRKMAN 


and cultures are invariably sterile. The focal infection may be on the feet, 
or a chronically infected nail may be the source. Not infrequently, dermato- 
phytids oceur on the hands when the primary infection is also localized there. 
In acute inflammatory tineal eruptions, injudicious or improper treatment may 
precipitate an acute, vesicular eruption accompanied by burning and itching, 
the latter subsiding with rupture of the vesicle. A clear, serous fluid escapes 
from the vesicle, or it may be absorbed, leaving a collarette of thin seale. 
Active therapy to the dermatophytid eruption is useless as far as ultimate cure 
is concerned, and the focus must be found and treated. 


Deep Mycoses 
The deep mycoses differ from the superficial type in that the former are 
potentially systemic diseases and may terminate fatally. They are not com- 
mon, but when the probability of a disease process being caused by one of the 
deep mycoses is kept in mind, an obseure or puzzling condition may be elari- 
fied and proper therapy may save the patient’s life. The primary lesions of 
blastomycosis or sporotrichosis may oceur on the hands. 


Blastomycosis 

The cutaneous blastomycotic lesion is essentially the same wherever it ap- 
pears. Initially, it is a small papule or papulopustule which slowly enlarges 
by peripheral extension. Its surface becomes crusted from seropurulent 
exudate, and hypertrophy and hyperplasia of the epidermis give it a verrucous 
or warty appearance (Fig. 15). As it enlarges, the border is raised and well 
defined, and close examination reveals tiny pustules from which the causative 
organisms, Blastomyces dermatitidis, ean be recovered. The process may re- 
main limited to the cutaneous tissues, forming a fairly large plaque, which is 
superficial, and confined to the epidermis and upper corium. Healing of the 
central area occurs at times with formation of a thin atrophic scar. Satellite 
lesions usually develop, and, through coalescence, circinate, gyrate, or con- 
figurate patterns may result. The blastomycin intracutaneous skin test is 
strongly positive, showing a high degree of dermal sensitivity, and as long as 
the disease remains localized to the skin the complement fixation test is nega- 
tive. Dissemination alters these immunologic responses, and systemic involve- 
ment is indicated by positive complement fixation reactions. 

The systemic type of infection may involve any tissue or organ of the 
body including the central nervous system and bones, dissemination occurring 
through the blood stream. Secondary skin lesions also develop and appear as 
subeutaneous abscesses which break down to form shallow uleers which dis- 
charge seropurulent material containing the organisms; and, as a result of 
coagulation and drying, large, dirty crusts are formed. The symptoms are 
referable to the organs involved and may simulate any of the acute or chronic 
infections. 

Treatment of the localized cutaneous type involves both eradication of the 
local lesion and internal medication to assist in preventing systemic spread. 
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If the lesion is not too large, surgical excision may be done. Removal of the 
verrucous growth by curettage with or without subsequent cauterization, 
along with maximum oral doses of iodides, frequently results in a cure. 
Local x-ray therapy does not kill the organisms but its tissue reaction is help- 
ful in resisting further extension of the process. Sulfonamides and the usual 
antibiotics are ineffective except to control secondary infection. Although 
recovery does sometimes occur, death is the usual outcome when the systemic 


process is extensive. 





Fig. 15.—Close-up of blastomycosis lesion on forehead and face showing typical margination 
and elevation. 


Sporotrichosis 


Sporotrichosis is an uncommon disease due to infection with the fungus 
Sporotrichum schencki. It may enter the body by ingestion or inhalation, but 
a common route is through the cutaneous tissues. A number of clinical syn- 
dromes result, depending upon the degree or extent of dissemination and the 
mode of infection; and of all the systemic mycoses, this one alone is readily 
cured by proper adequate therapy. The primary skin lesion is frequently on 
the finger or hand (Fig. 16). It is usually preceded by a puncture wound from 
a thorn, barb, or splinter, and occurs most frequently in laborers or those 
whose occupation is connected with agriculture. The chanere, or initial lesion, 
develops at the injured site within ten days or two weeks. It is a firm, in- 
durated, usually painless subeutaneous nodule associated with more or less 
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sluggish inflammation, and may soften and break down to form an uleer, or re- 
main as a rather insignificant sore for a variable length of time, occasionally 
healing before subsequent manifestations occur. From days to weeks after 
the appearance of the primary sore, secondary lesions varying in size from 
a pea to a large cherry begin to appear either singly or in crops in the sub- 
cutaneous tissues of the wrist and forearm, ascending along but not in- 
volving the afferent lymphatic vessels. At first these are hard and relatively 
painless nodules that slowly increase in size. The overlying skin becomes a 
dusky to purplish red color, soft and thinned out, and finally ulcerates, dis- 


Fig. 16.—Primary lesion of sporotrichosis on palm. 


charging through a crateriform opening a viscid or gelatinous seropurulent 
material from which the causative organisms can be cultured, but not demon- 
strated microscopically, in smear preparations. Some nodules may remain 
small and indolent with no tendency to uleerate. The lesions are essentially 
small granulomas and some, after ulcerating, may involute and partially heal, 
although the usual course is one of chronie ulceration with formation of more 
or less excessive granulation tissue at the base. Few, if any, constitutional 
symptoms are evident, and the patient appears to be quite well. If, at this 
stage, which is as a rule several weeks to months after the initial infection, 
proper treatment has not been instituted, systemic dissemination may oceur, 
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Fig. 17.—Generalized subcutaneous disseminated nodular sporotrichosis. Patient recovered 
promptly with potassium iodide therapy. 





Fig. 18.—Roentgenogram showing destruction of middle phalanx, little finger, in disseminated 
sporotrichosis. 
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producing a variety of clinical pictures. There may be a generalized subeu- 
taneous involvement (Fig. 17) with nodules similar in appearance and course 
to those on the arms; or multiple nodules with a tendency to early ulceration 
may appear in the cutaneous tissues. Dissemination to the internal organs 
with involvement of any tissue may oceur, but the central nervous system, 
lungs, and gastrointestinal tract are usually spared (Fig. 18). In this type, 
constitutional symptoms may be pronounced with impairment of the general 
health to a degree that tuberculosis or carcinomatosis is suspected. Through- 
out the illness there is little tendency to spontaneous cure. 

Diagnosis is suggested by the history and type of lesions, and is estab- 
lished by culturing the causative organism on Sabouraud’s media from any of 
the lesions. In treatment, potassium iodide is specific, and full doses by mouth 
to levels just below toxicity cause rapid involution of all lesions. Loeal therapy 
with wet dressings of Lugol’s solution should also be carried out. 


Syphilis 

Syphilis may involve the hand in either the early or late stages. Extra- 
genital chancres are uncommon, probably amounting to no more than 5 per 
cent, and their occurrence on the hand is particularly infrequent; but of those 
that do oceur, approximately two-thirds of the victims are physicians, dentists, 
and nurses who have become accidentally infected by patients in whom the 
disease was not recognized. Thomas® said there is nothing characteristic 
about a chanere in many eases, and this applies especially to chaneres of the 
fingers and hands. The genital lesion is usually relatively painless, while those 
on the fingers are painful and tender. The satellite bubo associated with, 
although developing shortly after the appearance of the chanere, is a firm, 
painless, enlarged lymph gland in the chain nearest the lesion, and is usually 
easily seen as well as palpated. The satellite bubo of finger or hand chanecres 
may be missed, because it occurs in the epitrochlear region or axilla. The 
lesion itself is usually anything but a ‘‘typical’’ hunterian chanere, the in- 
durated papule with an eroded, clean, moist, red or pink surface. It may 
resemble a paronychia, starting at a torn hangnail, and remain as a chronic, 
indolent ulcer; or involve all the periungual tissues, producing an angry red, 
swollen finger, along with loss of the nail. A felon might be so closely simu- 
lated in all respects that repeated incisions may be made to find the pus and 
relieve the pain. Uleerated and fungating lesions, with indurated bases 
(Fig. 19) have been mistaken for malignancies, leading to amputation of the 
affected finger. Other varieties are small, dry papular lesions, or chronie in- 
durations (Fig. 20) that fail to become either eroded or ulcerated. Lesions 
on the palm or dorsal aspect of the hand are most atypical at times, and are 
usually large with irregular indurated margins, or papular or nodular lesions 
of considerable size. 

The early diagnosis of an extragenital lesion anywhere is vastly important, 
but those of the hand are extremely so, to prevent widespread infection. The 
exuded serum from a chanecre literally teems with spirochetes, and in the 
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Fig. 19.—Primary syphilitic lesion in a physician. 








Fig. 2 Healing primary syphilitic lesion on swollen middle finger associated with large 
I 7 


papular secondary eruption in child 4 years of age. 
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majority of persons developing primary sores on the finger—the physician, 
dentist, and nurse—intimate contact with the most susceptible tissues is 
commonplace. Demonstration of the spirochete in dark-field preparations of 
serum from the lesion establishes the diagnosis. All indolent lesions should 
be examined to exclude the possibility of syphilis, for the serologic tests may 
be, and frequently are, negative. 


Fig. 21.—Recurrent secondary syphilitic eruption following inadequate therapy. 


The secondary eruptions of syphilis are of varied character, ranging from 
the simple macular roseola to large papulopustules with extensive scales or 
crusts, and the nature of the lesions is altered considerably by the epidermis 
covering the affected part. Especially is this true of the palms and soles, 
where the thick and highly keratinized skin gives rise to atypical syphilo- 
derms, or fails to partake in a generalized exanthematous process. Most early 
eruptions are fairly well generalized and symmetrically disposed, but late 
secondary lesions and those appearing in the course of clinical relapse have a 
tendency to localization and grouping (Fig. 21). The macular eruptions rarely 
are visible on the hands, affecting chiefly the trunk and flexor aspects of the 
extremities. The large maculopapular and papulosquamous varieties are as a 
rule more generalized, and the appearance of the eruption on the palms as part 
of the efflorescence is almost pathognomonie of the disease (Fig. 22). On the 
body, the large papular syphilid is a dusky, red colored, sharply cireumscribed, 
elevated; smooth, rounded lesion measuring from 0.3 to 0.5 em. in diameter. 
The papulosquamous syphilids differ from the former variety in that they 
have an abundance of adherent seales, giving them a dirty gray, or grayish 
white, color, but when this covering is removed, the usual brownish red or 
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ham color is evident. Palmar lesions associated with these eruptions vary. 
They may appear as distinctly elevated, dull red papules or nodules, or simply 
as deeply infiltrated, copper colored, or yellowish brown spots, and, at times, 
as ill-defined, slightly elevated plaques. With the papulosquamous type, the 
lesions are frequently suggestive of scaly macules rather than papules, and 
appear as circinate or somewhat irregular shaped, flat lesions covered with 


dry, shriveled seale, especially at the periphery where it is loose, ragged, and 


Fig. 22.—Maculopapular secondary syphilitic eruption of arms and hands. 


elevated, forming an encircling rim (Fig. 23). Occasionally, a dull red, diffuse 
thickening of the entire palmar aspect develops, associated with more or less 
sealiness and a tendency toward fissuring. Late secondary lesions and those 
of relapses may be nodular or papular and show a disposition toward 
coalescence of lesions to form irregular patchy or configurate syphiloderms. 
At times, the palmar lesions may be the only clinical manifestation of the 
disease, and not infrequently in relapses, one hand alone may be involved. 
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Fig. 23.—Diffuse maculopapular secondary syphilitic eruptions of palm. 


Fig. 24.—Late nodular secondary syphilids of palms resembling gummas. 
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Persistence of the hand lesions for a considerable length of time is a character- 


istic feature (Fig. 24). 

Late syphiloderms, or skin lesions of the so-called tertiary stage, may oc- 
eur anywhere and are characterized by asymmetrical distribution, localization, 
grouping, and coalescence of lesions to form patterns, indolence, chronicity, 
uleeration, and sear formation following healing. Although they result from 
local hyperergie reactivity to the Spirochaeta pallida, they are not infectious 
and the causative organism is rarely found. As a rule, these lesions are pain- 
less. The common types are gummas and the nodular and nodular-ulcerative 
lesions. They may appear as early as a few months or as late as many years 
after the initial infection. Certain areas exhibit a predilection for gummatous 
involvement, especially the soft parts of the thigh, calf, face, and flexor aspects 
of the arm. The lesions may be single or multiple. They are chronic granulomas 
arising in the dermis or subcutaneous tissue which degenerate due to inter- 
ference with their blood supply, forming central necrotic, elastic, or gelatinous 
masses surrounded by peripheral zones of fibrotic inflammatory tissue. In their 
early stages they may resemble furuneles, abscesses, fibrous connective tissue 
tumors, or enlarged lymph nodes. The overlying skin becomes dark red to 
purplish color, thinned, necrotic, and finally ulcerated. Unless treatment 
is instituted, the lesions become chronic, larger, and invade neighboring 


structures, including bone (Fig. 25). 





Fig, 25.—Gummas of wrist, hand, and fingers showing loss of little finger, extensive destruction, 
searring, and deformity. 

The late syphiloderm of the nodular or noduloulcerative type is a rela- 
tively superficial lesion (Fig. 26) made up of multiple small granulomas 
arising in the dermis with a tendency to early involvement of the entire 
cutaneous thickness. The individual nodules are from pea to bean size, smooth 
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or scaly, reddish to copper colored, usually grouped and arranged in a 
cireinate, arciform, or serpiginous pattern. Usually only one or a few areas of 
the skin is involved, the sites of predilection being the face, especially about 
the nose and mouth, and the extremities. At times the nodules do not ulcerate, 
but persist for variable lengths of time, involuting to leave thin, atrophic 


sears. 

The serologic tests for syphilis are always positive in the secondary stage 
and the late stage when gummas or nodular syphiloderms are present. Prompt 
healing oceurs with antisyphilitic therapy, the best being a minimum of four 
million units of penicillin. 


ele: 
26.—Late superficial nodular syphilids showing grouping of lesions and arcuate borders 
on ring finger and forearm. 


Tuberculosis 


The most common type of cutaneous tuberculosis is that produced by 
inoculation. Two different forms are seen, depending upon the individual’s 
sensitivity to the tubercle bacillus. If previous infection has not taken place, 
cutaneous inoculation produces a tuberculous chanere, or primary complex 
of tuberculosis. Superinfection results in a warty or verrueous localized lesion 
to which the names anatomic or prosector’s wart, verruea necrogenica, and 
tuberculosis verrucosa cutis have been applied. The tuberculous chanere 
is almost exclusively a disease of children (Fig. 27). As a rule, the lesion 
develops following an insignificant wound or abrasion as an indolent, moder- 
ately painful, or tender inflammatory nodule, which eventually ulcerates and 
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discharges a nonodorous, seropurulent secretion from which tubercle bacilli 
may be recovered. Occasionally, the lesion is only a small papule about which 
satellite tubercles develop; or it may be an apparently inconsequential wound 
which heals (Fig. 28) leaving a few small papules in the sear. <A chronic 
ascending lymphangitis subsequently develops, leading to infection of the 
lymph nodes draining the involved part, and, as in the ease of syphilitic 
chanere of the hand or finger, the epitrochlear or axillary glands are in- 
volved. The resulting adenitis may be acute, subacute, or an insidious inflam- 
matory swelling of the nodes. Caseation, necrosis, liquefaction, periadenitis, 
and extension of the process to the overlying skin frequently occur, leading 
to ulceration or sinus formation through which the diseased process drains 
onto the skin. The process then becomes serofuloderma. 


Fig. 27.—Primary complex of tuberculosis showing tuberculous chancre lateral to the eye, 
swollen preauricular and ulcerated subauricular lymph node. 

Scrofuloderma, or tuberculosis colliquativa, may involve the hand as a re- 
sult of tuberculous infection of the bones or joints. The inflammatory process 
extends to the subcutaneous tissues and ultimately to the skin, which becomes 
chronically inflamed and indurated, violaceous or dusky red colored, adherent 
to the underlying pathologie tissues, and eventually necrotic, resulting in 
formation of sinuses. The sinus, if single, may enlarge, and the opening may 
become ulcerated, with undermined edges about which sluggish granulation 
tissue forms. Inflammatory reactions of the adjacent skin are evident, and 


occasionally tuberculous ulcers develop. 
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Treatment of both the primary tuberculous complex and serofuloderma 
ineludes both local and systemic therapeutic measures. There is no specific 
medicine, although streptomycin and ealciferol have shown remarkable re- 
sults in most cases. X-ray may aid or hasten involution of the adenitis. 
yeneral supportive therapy such as rest, diet, and healthy surroundings are 
equally important. 


ay 
24 


Fig. 28.—Tuberculous chancre of hand showing flat healing lesion with sateilite papules. 


The more common type of cutaneous tuberculosis involving the hand is 
that due to inoculation of an individual who already has a degree of im- 
munity to the organism. The infection occurs through an abrasion or pune- 
ture wound, and is followed by a warty eruption which may remain compara- 
tively small and localized, or may enlarge ky peripheral extension until a 
pateh of considerable size is attained (Fig. 29). The former is known as an 
anatomie wart, or verruca nhecrogenica, and occurs principally in those 
handling tuberculous tissues. Clinically, it appears as a solitary violaceous 
or reddish colored inflammatory papule at the site of a trivial wound on the 
finger or dorsum of the hand, becomes indurated early, and then slowly in- 
creases in size, rarely exceeding a diameter of an inch. The surface is rough, 
papillomatous, and is usually dry, although pustules may appear in the 
eenter from which a drop of purulent material can be expressed. The edge 
is sharply cireumscribed and there is usually little evidence of inflammation. 
Some tendency to central healing is shown, and occasionally complete and 


spontaneous involution occurs, but the lesion may persist for months or years 
if not treated. 

The larger warty patches of superinfection inoculation known as tubereu- 
losis verrucosa cutis may occur anywhere on the skin, and are frequently seen 
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on the dorsum of the hand. It starts in the same manner as does the anatomic 
wart, but satellite lesions develop at the margins resulting in growths by 
peripheral extension so that a patch frequently attains a diameter of more than 
six inches. It has a distinetly verrucous appearance although pustules are 
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Fig. 29 Extensive tuberculosis verrucosa cutis of dorsum of hand showing central scarring and 
reactivity in the scarred area. 


nearly always present, along with more or less inflammation. True ulcera- 
tions are rarely seen, and central healing with sear formation tends to oceur, 





but this is seldom marked. The course is one of indolence and chronicity, 
spontaneous involution almost never occurring. Blastomycosis must always 


be differentiated from both tubereulosis verrucosa cutis and verruea neecro- 
genica, and the similarity is at times most striking. 
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Treatment is best accomplished by local destruction of the lesion. If it 
is not too large, surgical excision may be done. Large patches are best re- 
moved by curettage, and either electrocauterization or x-ray may be used 
subsequently. 

Tularemia 

Tularemia is a specific generalized systemic infectious disease caused by 
the Bacterium tularensis. Although not an essential dermatosis, its primary 
skin lesions, together with its secondary lymphangitis and lymphadenitis, are 
of considerable interest and extreme clinical importance because of the similarity 
to syphilis, sporotrichosis, and tuberculosis. Geographically, the disease is 
widespread, occurring throughout the United States, Canada, Alaska, Europe, 
and parts of Asia. The infection occurs in man as a result of contact, inocula- 
tion, ingestion, or inhalation of the causative organisms. It has been estimated 
that 90 per cent of all human eases are directly traceable to wild rabbits.*° 
At least twenty additional sources have been responsible for the disease, in- 
cluding cats, dogs, sheep, hogs, chickens, ground and tree squirrels, grouse, 
sage hens, quail, pheasants, muskrats, water rats, skunks, opossums, raccoons, 
foxes, coyotes, deer, fish, and snakes. The reservoir of infection is maintained 
in animals, lice, and ticks. The female tick perpetuates the infection by trans- 
mitting it to her offspring through the egg. Direct infection from man to man 
is entirely possible, but no proved case has been reported. 

Local and prodromal symptoms vary with the mode of infection, but in 
all eases, after an incubation period of three to ten days, constitutional symp- 
toms occur with nausea, vomiting, headache, chills, fever, generalized aching, 
and weakness and prostration. More than half of all patients are severely 
ill, and, in these, fever as high as 105° F. is not uncommon, and convulsions, 
delerium, stupor, or coma may ensue. The course may be relatively mild or 
extremely hectic, and, prior to the days of streptomycin, death was not un- 
usual, or if recovery occurred it was slow in appearing. Because of its 
similarity to a number of systemic infections, the presence or absence of 
cutaneous lesions in an early case is of extreme diagnostic importance. 

The primary sore, or chanecre, may occur anywhere and is at the site of 
inoculation. Most lesions, however, occur on the fingers or hand. The earliest 
finding is a painful, diffuse, erythematous swelling of the involved site with 
early development of a papule or nodule which soon shows evidence of central 
necrosis and softening. A necrotic core separates in from one to three days, 
leaving a sharply punched-out, soft-walled ulcer, with granulation tissue at 
its base and exuding a slight amount of seropurulent material (Fig. 30). An 
ascending lymphangitis is soon visible extending from the chancre to the 
lymph nodes draining the area. Frequently, this. lymphangitis produces 
nodular lesions in the subcutaneous tissues along its course, and these, as well 
as the affected lymph nodes become swollen, tender, and painful. Systemic 
manifestations of the disease have their onset at about this time. 

The ulcerated chancre usually heals spontaneously, even without treat- 
ment, in a matter of weeks, and the lymph nodes and nodules may remain as 
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firm, tender, movable tumors for a long time. As a rule, they have a tendency 
toward liquefaction necrosis and ulceration. A second skin eruption of the 
erythema multiforme type frequently accompanies the disease. These lesions 
are not specific and probably are due to toxicity. 





Fig. 30.—Tularemic chancre of thumb. 


Differential diagnosis of tularemia in which cutaneous lesions are present 
coneerns chiefly sporotrichosis, syphilis, and tuberculosis. In severe cases, 
the history of an illness following shortly after the appearance of the primary 
lesion suggests only tularemia. Patients with sporotrichosis and syphilis are 
rarely sick, and those with a tubereulous chanere are not ill, as a rule, until 
sometime after the primary complex has developed. When no history can be 
obtained, syphilis can usually be differentiated by the induration and hardness 
of the syphilitic chanere, absence of visible lymphangitis, a firm, rubbery 
consistency of the affected lymph node (bubo) which is painless, absence of 
uleeration of the glands, along with the finding of spirochetes in serum from 
the sore by dark-field microscopic examination. In sporotrichosis, the primary 
lesions are hard and indurated, the subcutaneous nodules are not painful, and, 
most important, the lymph nodes are not involved. The tuberculous chancre 
almost always occurs in children, is slow in its evolution, and, when ulcerated, 
the margins are undermined and erusted. Aids to diagnosis are the intra- 
dermal test, which usually becomes positive after the fourth day of the disease, 
and specific agglutination reactions which do not as a rule become positive 
until after the second week of illness. 

Treatment with streptomycin or aureomycin is specific.2" ** The latter is less 
toxie and ean be given orally. In the comatose patient streptomycin is still the 
preferable drug. The rapid response of the patient to treatment with these 
antibioties has altered the whole picture of the disease so that it is no longer 
the dreaded malady of the past.*° 
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Scabies 

A disease in which hand lesions are common is seabies. It is due to an 
infestation by the itch mite, Acarus scabiei, and, following invasion of the 
skin, pruritic papules develop, probably as a result of sensitivity to the mite or 
its products of degeneration. The disease is characterized by intense itching, 
especially at night or when the body is overheated, and, due to the seratching, 
papules, pustules, excoriations, crusts, and secondary infection of varying de- 
grees of severity develop. The eruption depends to some extent upon the per- 
sonal hygiene and cleanliness of the infested individual, spreading slowly and 
being less prominent in those who bathe regularly and have a frequent change 
of clothing, but disseminating rapidly and becoming generalized in those not 
so particular about their personal habits and cleanliness. It observes no class 
distinction, however, and is not infrequently seen in those enjoying the best of 
social advantages. The disease is caused by the female Acarus who burrows 
into the stratum corneum of the skin to lay her eggs, following which she dies. 
It takes about one week for the larvae to develop, and about two more weeks 
before the full adult growth is attained. During this period, the young live in 
a hair follicle which they entered after escaping from the burrow. The male 
lives only long enough to copulate with the female, following which he dies, 
and the cycle commences again. Intimate contact with an infested individual, 
or contaminated bedding or clothing, is responsible for the spread of the 
disease. 

The elassie lesion of infestation is the burrow or tunnel in the skin formed 
by the female mite. It is a superficial, straight or tortuous, hollow, slightly 
elevated, grayish, noninflammatory blind sae, from 2 to 5 mm. in length, along 
which are laid the eggs, and containing the dead female at the blind end. The 
lesions are located chiefly in the webbing between the fingers, the flexural folds 
of the wrists, the dorsal and ulnar aspects of the hands, and, rarely, the palms, 
as well as the flexor aspects of the arms, the axillae, abdomen, genitalia, and, 
in women, the inframammary folds. At times, the burrows can be seen only 
with the aid of a good lens. The diagnosis is made by finding the Aecarus or 
eggs in a burrow, and, in the absence of this, by the nature of the eruption, his- 
tory of severe itching, especially at night, similar involvement of others in the 
family, and exclusion of other possible causes of intense pruritus. Treatment 
consists of killing the mite, preferably with an emulsion of benzyl benzoate 
applied after a thorough bath, and laundering and dry cleaning all contaminated 
clothes, bedding, and personal linen. Recurrences are not at all uncommon, and 
chronic infestation occurs when treatment is inadequate. 


Psoriasis 
Psoriasis is a disease of unknown etiology affecting the skin and nails, 
rarely the mucous membranes, and occasionally one or more joints in an 
arthritic process (Fig. 31). Either the nails or hands may be involved alone, 
but more frequently they are affected as part of a more or less generalized 
eruption. The disease shows a predilection for the skin of certain body areas, 
especially the elbows, knees, extensor surfaces, sacral area, and ;alp. The 
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feet and hands are only occasionally involved, and the face rarely. The skin 
eruption is characterized by a chronic inflammation producing bright erythema- 
tous or dull brick red colored, sharply circumscribed, infiltrated but nonin- 
durated, slightly elevated lesions covered with an abundant silvery or white 


Fig. 31. 





Fig. 32. 
Fig. 31.—Psoriasis showing skin lesions on chest, nail involvement, and _ psoriatic 
arthropathy of distal interphalangeal joint, middle finger. 
Fig. 32.—Psoriasis of palms and wrists showing discrete and confluent lesions with 
heavy scale. 
lamellated seale (Fig. 32). It is particularly adherent over the central portion 
of the lesion although frequently detached at the periphery, and, when forcibly 
removed, bright red punctate bleeding points are visible due to rupture of 
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Fig. 33.—Scaly psoriasis of palms. 


Fig. 34.—Diffuse erythematous and scaly psoriasis of palms. 
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the dermal papillary capillaries. The lesions occurring on the dorsum of the 
hand are usually of the type described, while those of the palmar surface, 
which is infrequently involved, exhibit variations. The usual clinical picture 
is a diffuse, dull red, hyperkeratotie, dry eruption with little scale, closely 
resembling the tineal eruption caused by 7. rubrum (Figs. 33 and 34). 

An infrequently seen eruption occurring on the palms and soles described 
by Barber’ as pustular psoriasis is the subject of much dispute among derma- 
tologists, some of whom deny its relationship to psoriasis. The eruption con- 
sists of recurring crops of small pustules which contain neither bacteria nor 
fungi, and, after a short time, dry up to form small, brownish colored intra- 
epidermal seales and crusts. Not infrequently a foeus of infection is discovered, 
and, following its eradication, the pustular eruption subsides. Andrews and 
arnes® convineed themselves that the pustular eruptions were bacterids oc- 
curring in patients who happened to be affected with psoriasis, because re- 
moval of the infectious focus resulted in disappearance of the pustules but had 
no effect whatsoever on the psoriasis. Sachs and Seannone® and others feel 
that the lesions are not a form of psoriasis but probably eezematous eruptions. 

Diagnosis of psoriasis is rarely difficult. Treatment may clear up the 
eruption for variable lengths of time, but relapses are the rule. Tar prepara- 
tions, ultraviolet light, x-ray, and keratolyties give good results. Recently, 
undeeylenie acid by mouth has been used with very favorable results in some 
cases. 

Carcinoma 


The skin is subject to involvement with many kinds of tumors, cysts, 
sinuses, and new growths, most of which are benign. A few, however, are 
malignant, and it has been estimated that 6 per cent of all cancer deaths oceur 
as a direct result of carcinoma of the skin and accessible mucous membranes."° 
Epitheliomas are malignant tumors arising from the epithelial cells of the skin 
and inelude two basie types: squamous, or prickle-cell, epithelioma (Fig. 35) 
which not only results in local tissue destruction, but at times metastasizes, 
producing generalized carcinomatosis and death, and basal-cell epithelioma, 
which is destruetive only locally. The skin of the hand shares with the rest of 
the body the susceptibility to carcinoma. Next to the face it is probably the 
most frequent site (Fig. 36) of squamous-cell carcinoma. Connective tissue 
tumors, sarcomas, infrequently arise in the dermis and make up only a small 
fraction of the eutaneous malignancies. One additional type of malignant neo- 
plasm of extreme importance arises in the skin, the malignant melanoblastoma. 
It is neither of epithelial nor connective tissue origin, but probably develops 
from specialized cells derived from the embryonic nervous system. 

A squamous-cell carcinoma of the hand in the early stage may assume one 
of several forms. It may appear as a small, rounded papillomatous growth, a 
hard, flattened depression, a small fissure, a sealy fleshy mole, or a roughened 
keratosis. The first change significant of degeneration is a persistent abrasion 
or fissure which slowly enlarges, becomes indurated, and thinly crusted. 
There may be bleeding when the crust is dislodged, but it promptly reforms, 
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35. 


Fig. 





Fig. 36. 


Fig. 35.—Fungating squamous-cell carcinoma involving entire 

Fig. 36.—Multiple keratoses of hands and fingers due to prolonged 
many years previously. Several lesions have already degenerated and 
carcinomas. 


dorsum 
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without healing. After a variable length of time, from weeks to months, the 
surface becomes ulcerated, and the uleer margins are hard and pearly, with a 
rolled border. The ulcerative section slowly spreads, and the lesion may be 
either elevated above or depressed below the skin level (Fig. 37). There is 
usually a thin serous discharge from the ulcer surface, and, unless secondary 
infection occurs, the carcinoma is clean. Palpation reveals a hard indura- 
tion of the entire lesion which may or may not extend down to the sub- 
cutaneous tissues. The rapidity of growth may be no indication of the degree 
of malignaney (Fig. 38). Small depressed carcinomas may metastasize early, 
and the proximal lymph nodes may show considerable involvement. This is 
the ‘‘typieal’’ squamous carcinoma of the hand. Diagnosis and early treat- 
ment are of the utmost importance, and the type of therapy to be used de- 
pends upon the size of the lesion and whether or not metastasis has oceurred. 
In the latter case, radical excision of the local lesion and glands may be neces- 
sary, but for uncomplicated carcinomas, ecausatic doses of x-ray is the treat- 


ment of choice. 





Fig. 37.—Early squamous-cell carcinoma of finger showing flat, eroded lesion with pearly 
border. 

Malignant melanoblastomas may arise from a pre-existing nevus or from 
the dermis in which no previously demonstrable lesion could be distinguished. 
Not infrequently, a pale, relatively colorless malignancy develops, the 
‘‘amelanotie melanoblastoma.’’ Both forms of this type of neoplasm are most 
malignant because of their insidious development and spread, and their ex- 
treme radiation resistance. Clinically, a melanoblastoma arising from a nevus 
is noticed by the growth of the latter along with an increased depth of color 
in the lesion. If arising from apparently normal skin, a macule of brownish 
to black color is first seen, which inereases in size and depth. A blue-black 
nodule eventually develops which may or may not be elevated, and the 
slightest trauma causes it to bleed. A specialized variety of melanoblastoma 
oceurs as a paronychia, the melanotiec whitlow of Hutchinson, which begins 
as an inflammatory lesion similar to a pyogenic paronychia but soon shows 
evidence of pigmentation. The nail bed is involved and the nail plate is shed, 
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revealing a blue-black fungating or ulcerated tumor. Diagnosis of malignant 
melanoblastoma often is a problem in the early stage, and frequently histo- 
pathologic examination fails to differentiate a malignant melanoma from a 
benign melanotic lesion. The nonpigmented variety may be overlooked 
entirely until fatal metastases have occurred. Any doubt as to a pigmented 
lesion’s malignancy is sufficient cause for wide excision, and any pigmented 
mole or nevus may be the site of origin of a melanoblastoma. Biopsy is per- 
mitted in cutaneous epitheliomas and melanoblastomas. However, histologic 
examination can just as well be made on the entire excised tumor. Early 
recognition and complete excision is the only mode of treatment. 





Fig. 38.—Large ulcerated squamous-cell carcinoma of the hand. 


The Eczematoid Eruptions 

The dermatoses we have considered thus far are fairly typical, and in most 
instanees the etiology is either evident or can be determined without a great 
deal of trouble. The largest number of patients seeking medical care, how- 
ever, are more baffling, and fall into a group of cases which can best be classi- 
fied as eezematous or eczematoid eruptions. At times, the causative factor 
ean be determined readily, but frequently it is found only after prolonged 
study. There are some cases in which it seems impossible to determine the 
etiology. A formidable array of names is associated with these dermatoses, 
ineluding eczema, contact dermatitis, eczematoid dermatitis, dermatitis 
venenata, infectious eczematoid dermatitis, eczematous contact dermatitis, 
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eczematous dermatitis, infective-allergic dermatitis, allergic contact-type eczema- 
tous dermatitis, numular eezema, contact-infective dermatitis, and others. Es- 
sentially they are alike in that clinically they are eczematous and result from 
an irritative reaction or an allergic or hypersensitive state peculiar to the in- 
dividual. In order to understand them better, it is first necessary to inquire 


into that much maligned term ‘‘eezema’’ and to examine briefly the 


phenomenon called ‘‘allergy.’’ 

Eezema is not a disease. It is the clinical picture of a symptom-complex, 
a sum of the signs of a group of reactions occurring in the skin due to a num- 
her of causative factors. Clinically it is an inflammation of the skin, with 
erythema, edema, papules, and vesicles, more or less oozing, weeping, crust- 
ing, sealing, fissuring, thickening, and pigmentation, and accompanied by 
burning and itching. All of the above may not be present, the acuteness or 
chronicity determining the admixture. Histologically, there is a fairly char- 
acteristic picture, so that the pathologist frequently speaks of an eezematous 
reaction, manifested by dilatation of the superficial vessels and edema of the 
upper corium, edema of the epidermis with the serum pushing the prickle cells 
apart, and collecting in small locules, or tiny lakes, which coalesce and finally 
reach the surface. This is the modern concept of eczema. 

There are a great many people, however, to whom the word eczema con- 
veys a different impression. Clinicians who received their training prior to 
the advent of ‘‘anaphylaxis’’ and its growth into the field of specialized 
medicine known as allergy may still regard it as a disease entity. Many 
physicians abhor its name, and would have it stricken from the medical 
lexicon. It is a venerable condition, however, with a history dating back to 
the infaney of medicine, and has always played a considerable role in 
dermatology. Its first recorded use is in the writings of the Greek physician, 
Aétius of Amida, in 548 A.D., and for many hundreds of years it was an 
enigma. Clinically it was indistinguishable from dermatitis and its one charac- 
teristic feature was that no etiologic agent could be isolated which would 
initiate or reproduce it. This negative feature set it apart from all other 
dermatoses. The ablest dermatologists of their times concerned themselves 
with it and failed to disentangle its cryptogenic nature. After the discovery 
of myeotie and bacterial microorganisms, numerous investigators toyed with 
the possibility that infectious agents produced it; but in spite of the fact that 
fungi gave rise to lesions that were eezematous, usually of circumscribed char- 
acter, and that bacteria were often isolated from eezematous lesions, they satis- 
fied themselves that true eezema was not due to these organisms. 

Engman” in 1902 drew the shades apart so that momentarily some light 
fell on the monster when he recorded his observations that some patients 
with pyogenie dermatoses frequently developed a secondary eruption which 
was indistinguishable from eczema, and not at all like the lesions usually 
resulting from staphylococcus infection. He called this a staphylogenetic 
eezematoid eruption, and, from the title of his paper, the condition became 
known generally as infectious eezematoid dermatitis. It was about this time 
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that the pioneers in allergy collated their findings of immunologic and clinical 
changes in laboratory animals subjected to injections of horse serum, and 
in 1902 Richet coined the word ‘‘anaphylaxis’’ to designate a state of altered 
reactivity in animals. Fordyce’ further explored the interesting cloister into 
which Engman had only entered, and in 1910 suggested that a number of so- 
called eczemas were in reality skin reactions to substances to which the 
patient had developed a heightened susceptibility. A quotation from his 
paper reads not unlike a modern-day test: ‘‘Individuals who show sueh an 
increased susceptibility to these irritants may perhaps be sensitized to the 
chemical products of pus organisms, just as patients with tuberculosis may be 
sensitized to tubereulin.’’? In the light of today’s knowledge, another quota- 
tion from this communication offered in 1910 was definitely an understate- 
ment, and pointed the way to an allergic basis for other puzzling dermatoses: 
‘‘The question of anaphylaxis brought about by the use of horse serum, food 
or bacterial proteins is an exceedingly interesting one from a dermatological 
standpoint, and will prokably render much clearer our understanding of many 
forms of skin reaction, such as the erythema group, including purpuras and 
various types of eezemas.’’ As the concept of allergy crystallized and en- 
larged, this modest statement was unequivocally verified. But as late as 1918, 
eczema was still the commonest dermatologic diagnosis and constituted one- 
third of all skin disorders for which medical advice was sought ;'* and in the 
1920’s dermatologists were still debating and discussing what constituted 
dermatitis, and what eczema. 


Allergy 


It is necessary now to define ‘‘allergy’’ and see what role it plays in the 
eczema picture. Essentially, allergy is a form of immunologic reaction stimu- 
lated by introduction of a foreign substance into the body either by ingestion, 
inhalation, ineenlation, or external contact, and manifested by varied re- 
sponses of the tissues to the substance on subsequent contacts. Rostenberg’’ 
defined the mechanism simply and concisely as follows: ‘‘When the living 
organism comes into either external or internal contact with a foreign sub- 
stance a variety of alterations may ensue. One of these is a subtle change 
in the body’s economy, which is not immediately manifest, so that on again 
meeting the substance the organism presents an altered reactivity to it. This 
altered reactivity is what is termed the allergic reaction, and when this state 
of altered reactivity has developed, the organism is said to be sensitized.’’ 
Sensitivity is not, however, a uniform and simple mechanism. Immunologiecally 
there are at least three types, each showing different clinical and pathologie or 
physiologic changes. One produces hay fever, asthma, urticaria, and angio- 
edema, in which the tissue changes are largely reversible. Another causes in- 
flammatory changes like that seen in the Dick, Schick, and tuberculin skin 
tests. The third evokes an inflammatory and exudative type of reaction,in the 
skin and is the type in which we are primarily interested at this time. One 
type of sensitivity may exist independently, although it is not unusual for an 
individual to exhibit all three types simultaneously. 
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It is generally agreed that practically all human beings may become sensi- 
tized, and the number of substances to which sensitivity may occur is almost 
without limit. Studies have shown that the antigens which produce eczema- 
tous sensitization of the skin are relatively simple chemical compounds re- 
gardless of the source from which they are supplied. An essential requirement 
is that they reach the skin, probably at the epidermal-dermal junction, either 
from the outside by external contact, or from the inside, by way of the 
peripheral circulation. Following this, an incubation period of several days 
to weeks must elapse before sensitivity becomes evident. When this has been 
accomplished, the entire cutaneous covering is sensitized and not merely the 
site which was originally stimulated. This, plus the fact that the true antigen 
is a simple chemical compound, explains the common observation of cross 
sensitivities, or allergic reactions to multiple related or unrelated materials, 
and is of tremendous importance in industries where occupational dermatoses 
are frequently encountered. It is no less a factor in the stubborn, chronic 
dermatitis observed in the housewife, office assistant, nurse, or professional 
man whose everyday work brings the hands into frequent contact with ap- 
parently benign although potentially sensitizing materials. 


Primary Cutaneous Irritants 


Still another causative factor to be considered—perhaps the most im- 
portant of all in the pathogenesis of dermatitis of the hands—is the large 
group of substanees known as primary cutaneous irritants. By definition, a 
primary eutaneous irritant is any substance which will regularly produce an 
inflammatory reaction of the skin at the site of contact if allowed to remain 
for a sufficient length of time, both on first as well as subsequent exposure. 
The reaction is due to chemical changes which occur locally. The action of a 
primary irritant is impersonal, that is, it will produce the same reaction in a 
majority of individuals. By contrast, a sensitizing agent does not as a rule 
cause any reaction on first contact, and its reaction is specific and personal, 
occurring only in individuals who have become sensitized to that particular 
substance. Exceptions to these statements exist and must be clarified. A 
primary cutaneous irritant may also be a sensitizing agent, and ‘not infre- 
quently, especially following a particularly severe reaction, the individual will 
subsequently be affected by amounts or dilutions of the material too weak to 
evoke a response in an average individual. Also, the oil of poison ivy or oak 
is not a primary irritant in that it will not produce reactions on first contact, 
and yet subsequent contact will cause many persons to react to it. For all 
practical purposes primary cutaneous irritants differ from sensitizers in that 
the former eause reactions due to local chemical changes, while sensitizers 
induce immunologie reactions of a general and widespread nature. 

The number of substances which may act as primary irritants is far too 
great to list outside of a textbook on the subject, and covers the entire field 
of chemistry. Acids, alkalies, aleohols, various salts, essential oils, solvents, 
metals, resins, animal and vegetable products, as well as human biologie 
materials, may be included in this group. Actinie light and cold and radio- 
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active substances could also be placed in this category because definite 
chemical changes occur in the skin as a result of their action. The common 
materials of this nature which are frequently encountered are soap, cleaners, 
ammonia, bleaches, plants, shrubs, weeds, flowers, grease, oils, waxes, gasoline, 
phenols and cresol, cement, rubber, paints, ink, fruits and vegetables, salts, and 
miscellaneous chemieals.® ?® 17 


Clarification of Terminology 

The clinical pictures occurring either as a result of a primary cutaneous 
irritant or from contact with an allergenic substance to which the patient 
has been sensitized are inflammatory, and present the changes characteristic 
of that process in varying degree. On occasions, if seen early, it is possible to 
distinguish one condition from the other on the basis of etiology. As a rule, 
the dermatologist sees a patient for the first time only after a number of 
therapeutic procedures have been tried, and then the eruption has been so 
complicated or modified by trauma, medication, infection, and continued 
irritation, either by the initiating agent or additional ones, that no etiologic 
diagnosis is possible. From the history, one might deduce that skin contact 
with some substance initiated the dermatosis. It would then fit into the 
category of contact dermatitis. The appearance of the lesion, with inflamma- 
tion, erythema, vesiculation, weeping, crusting, and scaling, is that of eczema, so 
the lesion is eczematous or eczematoid. If the lesions are coin-shaped, it is 
nummular; and if the history suggests that hypersensitivity played a part in 
the eruption, substantiated by positive patch testing, the term allergic can 
be used. If a pyogenic process is present, the word infectious might be added 
to one or more of the terms. These conditions, factors, and circumstances con- 
nected with the initiating processes, together with the appearance of the lesion, 
account for the apparently confused, although relatively simple, nomenclature 
surrounding these dermatoses. 


Clinical Dermatoses 


We can now consider briefly some of the dermatoses representative of the 
group. As was mentioned, at times an etiological diagnosis is possible and 
at others, due to complications, none can be determined. An example of each 
will be given along with a discussion of the special forms. 


Dermatitis Venenata 

Dermatitis venenata is a form of allergic contaet dermatitis and the 
name is usually reserved for that type resulting from contact with plants of 
the poison ivy-poison oak category in sensitized individuals. In addition 
to poison ivy and poison oak, common offenders are sumae, primula (prim- 
rose), geranium, chrysanthemum, tulip, gladiolus, dogwood, and many others 
including the oriental lacquer tree (Fig. 39). The sensitivity-producing 
antigen in each of these flowers, trees, or shrubs is a simple chemical com- 
pound, and all are closely related. It is present in the roots, stems, leaves, and 
flowers, including the pollens. The sensitivity is acquired as was shown by the 
classic experiments of Spain’® and Straus’® that infants are invariably negative 
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to patch tests with the oil of poison ivy, whereas the adult population is 
predominantly positive. These experiments also showed conelusively that the 
oil is not itself a primary irritant, inasmuch as first contact produced no skin 
changes. Cross sensitivities to these plants frequently exist, but some patients 
are allergic to one and not another. 

Clinically, the lesions resulting from contact with poison ivy are charac- 
terized by edema and vesiculation, the vesicles usually appearing in groups or 
in linear arrangement, on an erythematous base. In severe cases, the edema 
may be intense, and, either directly or through coalescence of vesicles, large 
bullae oceur. The eruption appears at the site of contact, and may arise on 
any surface of the skin. Symptoms appear from hours to days after exposure, 
and continue as a rule for from seven to ten days. There is a difference of 
opinion among investigators as to whether the vesicle or bulla fluid contains 
the excitant allergen. Clinical observation shows that serateching and rubbing 
spread the eruption, probably from dissemination of the oil which is on the 
surface. It has been shown that repeated washing with soap and water some- 
times fails to remove the oil from the hands. Direct contact with the plant is 
not necessary to produce an eruption, for handling objects which have had 
contact with the plant may be sufficient to evoke a severe reaction. 

The symptoms vary with the intensity of exposure and the individual 
susceptibility of the patient. Burning, smarting, and pruritus may be intense 
and often severe enough to require sedatives and opiates. In almost all cases 
the acute phase subsides within a week or ten days, and, unless infeetion 
occurs, spontaneous recovery without scarring ensues. Treatment is directed 
at relieving the inflammatory changes in the tissues with wet dressings, 
antihistamine drugs by mouth, and calcium gluconate or levulinate intra- 
venously twice daily. No attempt should be made to hyposensitize the patient 
with antigenic preparations during the period of active dermatitis, as it only 
heightens the degree of reactivity. Hyposensitization, which is not par- 
ticularly successful, should be attempted when the skin is quiescent or prior 
to an expected tussle with the plant. 

The dermatitis occurring following exposure to the other plants is similar 
to that of poison ivy, varying in degree with the patient’s sensitivity and area 
of exposure. Primrose dermatitis is usually more erythematous and less 
vesicular, and is often limited to the fingers and face (Fig. 40). Sumae and 
dogwood dermatitis also has a tendency to be more erythematous, but the 
degree of vesiculation may vary within wide limits. Oak dermatitis is similar in 
all respects to that of poison ivy. Although the lacquer tree is indigenous to the 
Orient, the resinous sap is widely used in varnishes, lacquers, and adhesives, and 
not infrequently produces a dermatitis in sensitized individuals. It was espe- 
cially prevalent a quarter of a century ago when mah-jongg enjoyed such popu- 
larity as a parlor game. Hair lacquer also frequently produces a dermatitis, but 
the resins are not of the same source or type as that referred to above. 

Uncomplicated allergic contact type dermatitis resulting from aequired 
sensitivity to procaine is a familiar picture to a great many doctors of den- 
tistry and medicine. It usually develops on the fingers of one hand from 
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repeated exposure to the anesthetic, and may persist as a chronic, erythema- 
tous, scaly eruption as long as it is used. 

Since the advent of penicillin and streptomycin and their widespread use, 
numerous cases of eczematous sensitization have been reported, particularly 
in nurses who prepare and administer it to patients. Repeated contact, espe- 
cially on the finger tips, precedes the eruption which may remain localized 
or become disseminated. Sometimes an active clinical tinea pedis, or a history 
of one, suggests that sensitization to the fungus of athlete’s foot predisposes 
the individual to cross sensitization with the antibioties derived from fungi. 
If the eruption remains localized to the fingers, it is characterized by erythema, 
itching, or burning, and varying degrees of vesiculation, fissuring, and sealing. 
Unless the causative agent is determined and avoided, the eruption spreads to 
the opposite hand, and may become generalized. Patch tests and the history 


serve to make a diagnosis (lig. 41). 





Fig. 41.—Allergic contact type dermatitis in a nurse due to streptomycin sensitivity. 


Uncomplicated Primary Irritant Dermatitis 
Any number of causative agents with which the individual has contact 
may produce dermatitis and the commonest cause is perhaps soap and water 
(Fig. 42). All soaps, when in solution, are alkaline, and the free alkali present 
is an irritant, as is a number of ingredients, depending upon the source of 
the component fats, abrasives, disinfectants, perfumes, and contaminants. 
A patient was recently seen with a chronic, erythematous, fissured and 
scaly dermatitis involving the index and middle fingers of the left hand and 
the middle finger of the right hand which had been present for more than 
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two years. He was a manufacturer of custom jewelry, had been active in his 
trade for forty years, and for the past ten years had operated his own shop 
alone, doing all of the work from designing the article to polishing the finished 
product. The only metals used in fashioning his items were white and yellow 
gold and platinum. Nothing new or different had been used in the past ten 
years. After eliminating all possibilities of a sensitization reaction, the patient 
recalled that he frequently wiped out the container in which the gold was 
boiled with a strong sodium carbonate solution, using the two fingers of the 
left hand, removing the sludge from them with the middle finger of the right 
hand. The eruption promptly disappeared with palliative therapy as soon as 
this practice was discontinued. 





Fig. 42.—Contact dermatitis of hands due to primary irritant, soan, 


Complicated Compound Contact Dermatitis 


This type is usually described under the name ‘‘contact dermatitis.’’ It is 
the classic picture of the occupational dermatosis, and, too frequently, the 
‘‘housewife’s dermatitis.’’ The initiating factor is usually minimal trauma 
plus contact with a primary cutaneous irritant or an allergenic substance. 
More trauma, exposure, and added infection follow, resulting in an eruption of 
manifold etiologic agents. Because of the frequency with which it is seen in 
young housewives, a typical case might be used as an example. 


, 


When first seen, both hands were bandaged, and the gauze was stained 
and adherent to the skin, with dried, mucilaginous serum and pus. The hands 
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were swollen and tender. There were erythematous, patchy, and confluent 
maculopapular eruptions over the dorsa of the hands and fingers, studded with 
vesicles, a few pustules, and small denuded areas. A number of smaller 
satellite lesions were present about the periphery of the larger ones. The 
interdigital aspects of the fingers exhibited a variable number of small, tense 
vesicles, and the ring finger, along with the adjoining webs of the left hand 
and the distal portion of the palm, showed the same eczematoid type of erup- 
tion as that on the dorsum. Lesions may or may not have been present on 
the wrists. There was considerable edema of all tissues, and some oozing and 
crusting over the most inflamed areas. The history was fairly typical. 
The patient was a young married woman, had one or two young children, did 
all of her own housework, and may have had a plant or some flowers in or 
about the house. 





Fig. 43.—Contact dermatitis of fingers due to ink from rotogravure section of Sunday newspaper. 


Three or four weeks before coming to the office the patient noted a 
minimal irritation of the left hand, adjacent to her rings. She ignored it for a 
while, but it itched and smarted, so she applied some antiseptic solution avail- 
able around the house. There was no improvement, and a few days later, 
after more applications of the solution, the skin was erythematous, the irrita- 
tion more intense, and one or more small erosions were noted. She removed 
her rings, cleaned and immediately replaced them. Two or three days later a 
few small blisters were seen, and the inflammatory area had spread to involve 
more of the finger and the adjacent webs. The burning and itching were more 
severe, especially after washing some clothes or the dishes. A syrupy voice 
on the radio convineed her to change to another brand of soap, and a druggist 
recommended an ointment which she applied frequently and vigorously, but 
neither produced a eure. A friend who knew someone with a similar skin 
disease recommended an advertised preparation which had ‘‘cured”’ her, and, 
in spite of its applications as directed, the eruption continued to spread, She 
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obtained some rubber gloves to protect her hands when in water, and finally 
her husband was forced to take over some of the household tasks. After a 
few days, when it was apparent that neither of them was capable of doing 
the work, she finally consulted her physician. This story and clinical picture 
are common. 

Here we have a dermatitis which may have been initiated by any one of a 
number of things (Fig. 43). It may have been a primary irritant in a strong 
soap, powdered cleanser, or bleaching solution that was retained under the 
rings long enough to irritate the rather thin skin; it may have been a mycotic 
infection or a minimal trauma from the rings, which became infected. Numer- 
ous contacts with the many irritating substances (Fig. 44) to which a house- 
wife is subjected accelerated the process; and infection, absorption of the pus 
products, along with deteriorated epithelial products, chemicals from medica- 
tions (Fig. 45), and additional trauma, led to possible sensitization, either to 
the skin sukstances themselves or to the chemicals or end products of infection 
(Fig. 46). The rubber gloves may have afforded some measure of protection, 
but their use alone without an absorbent beneath them, such as a pair of 
cotton gloves, helped macerate the injured tissues and merely prepared the soil 
for further involvement. 





Fig. 44.—Contact dermatitis of fingers due to cigarette paper. 


It is an impossibility to make an etiological diagnosis in such a case. Bae- 
teriologie cultures would very likely reveal the presence of pyogenic organ- 
isms, and on Sabouraud’s media it would not be at all unusual to find a 
monilial growth. Patch tests might not show anything of diagnostic signif- 
icanee, but if a sensitization substance was used it might precipitate a flare- 
up of the local inflammation or produce a generalized eruption. Treatment 
should be directed at reducing the intense inflammatory reaction, preferably 
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with massive continuous wet dressings of a mildly astringent solution, and 
immobilization of the hands and arms. One of the antihistamine drugs by 
mouth would allay the itching and burning, and might help prevent further 
local or disseminated activity. Usually, a prolonged subacute stage ensues, 
subject to exacerbations, or the process subsides. If a chronic stage is reached 
where there is still inflammation, manifested by redness, minimal vesiculation, 
sealing, fissuring, and tenderness, attended by more or less pruritus and 
burning, patch testing may be done. A mycotic infection of the feet, whether 


or not it played a part in the initial set of circumstances leading to the dis- 
ease process, should be treated because a dermatophytid phenomenon could be 
a faetor in its continuance. Sutton*® suggested a therapeutic regimen to be 
followed in the treatment of such cases, but its severity practically precludes 
its use by individuals who usually suffer from this malady. It is a truly dis- 
abling disease when active, may be projected far into the future, and even 


when cured, leaves the individual more susceptible to recurrence. 


Fig. 47.—Eczematoid occupational dermatitis of compound etiological factors. 


Occupational Dermatoses 


The occupational dermatoses involving the hands are vast subjeets which 
cannot adequately be discussed in a paper of this type, but the excellent text 
by Schwartz, Tulipan, and Peck® should be consulted for details. As in 
‘‘housewife’s dermatitis,’’ however, the occupational dermatoses are fre- 
quently the result of compound or complex etiologic factors. Trauma with 
superimposed infection opens the way for irritants and sensitizers to complete 
the picture (Fig. 47). A point should be emphasized, and that is that sensitiza- 
tion to some substance may develop even after many years of immunity. 
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This fact is often overlooked in attempting to determine suspected substances, 
particularly in industrial dermatoses in which a contact factor is either the 
initiating or continuing agent (Fig. 45). 


Nummular Eczema 

Nummular eezema is a name given to an eruption characterized by coin- 
sized lesions of an eezematoid nature, frequently occurring on the dorsa of the 
hands. Its history, like that of eezema, though not of such infinite duration, goes 
back to the early days of modern dermatology when morphologic appearance 
served as a basis of classification. The earliest reference to nummular eezema in 
the literature was the description given by Alphonse Devergie*' in his treatise 
on diseases of the skin, published in 1857. It has not been bettered since that 
time and is quoted: ‘‘EKezema nummulare has as its special feature the fact 
that it develops mainly on the surface of the limbs, particularly the upper 
extremity, though also on the surface of the trunk; it appears in little patches 
which assume at once their full size; they are round, of the size of a five frane 
piece or a little larger; they have no raised border—which distinguishes 
them from ringworm—their margin is flat and merges into the rest of the skin 
as in ordinary eezema; they are accompanied, furthermore, by redness, 


vesiculation, itching, and a serous secretion. ”’ 





Fig. 48.—Nummular eczema. 


Today, a number of eruptions are designated nummular eczema that would 
not conform to the original concept (Fig. 48). Some writers include as part of 


it a recurrent, chronic eezematoid affection of the hands described by Pollitzer,2? 
although he himself doubted that it was nummular eczema on the basis of history 
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and clinical and histopathologic findings, and favored the view that it belonged 
to the dermatitis herpetiformis type of eruptions; Senear** likened the infectious 
eezematous patchy type of lesions to nummular eczema, and Van Studdiford, 
McLean, and Alvarado** interpreted the condition as a chronie dermatosis which 
may exhibit various characteristics at different stages, from vesiculation and 
exudation to dry, scaling patches, and even lichenification. They, and others, 
pointed out that the condition may be preceded by another skin disturbance, 
or may be the terminal lesions of some other eczematoid eruption. Just as 
there is some confusion in determining what should and should not be desig- 
nated nummular eczema, there is varied opinion as to its etiology. Some 
adhere to the hypotheses that the eruption is the result of foci of infection, 
bacterial or virus, and is essentially a bacterid; others have suggested a 
psychosomatic or neurogenic basis for the disease, while another would in- 
criminate intestinal parasites. Anemia, nervous instability, vitamin or estro- 
gen insufficiency, and neuresthenic states have all been considered factors. 
Most observers agree that the disease is of internal origin, and is resistant 
to treatment. 

The frequency with which this condition is seen in individuals of 
neuraesthenic habitus and generally melancholie attitude is impressive. Their 
eolor suggests a subclinical icterus. They have a marked inertia and intoler- 
ance to exercise. They perspire freely and the palms and soles are frequently 
cold and clammy. Their interest is stimulated when relating in detail the 
minutiae of their symptoms. A patient who fitted this description was seen 
with an eruption oceurring on the dorsa of the hands and feet while serving 
with the Army in Iceland. He was discharged from the service with a 
certificate of disability after many months of treatment. He failed to respond 
to the therapeutic regimen outlined, and on a number of occasions suggested 
that his pension could be increased if he could obtain a letter stating that his 
disability was greater than at the time of discharge. More than one staff 
physician noted on his chart that the patient appeared more interested in 
maintaining a status quo with respect to his dermatosis than in getting it well, 
a medical allusion, perhaps, to Tam O’Shanter’s wife: ‘‘... nursing her wrath 
to keep it warm.’ Differential diagnosis includes all of the eezematoid con- 
ditions, ringworm, Duhring’s disease, and drug eruptions. A careful physical 
examination often reveals nothing of consequence, but any secondary factor 
such as anemia, vitamin deficiency, or foeal infection should be corrected. 
Treatment with sulfapyridine and pyribenzamine, as in Duhring’s disease, fre- 
quently gives promising results. A successful treatment is strong potassium 
hydroxide solution (20 per cent) applied to the lesions with a cotton-covered 
tongue blade, and later neutralized with acetie acid. This is followed by an 
occlusive dressing. 

Diseases of the Nails 

Diseases of the nails are uncommon, although affections of the nails 
are frequently seen. This apparent paradox is readily explained in that most 
abnormal conditions are the result of functional changes in the matrix, and 
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the nail growth or structure is only secondarily altered. In other words, most 
of the deviations from normal of the nail plate are symptoms of an underlying 
disease process in the matrix. There are exceptions, chiefly due to the mycotic 
infections, about which more will be said later. 

The two common disease processes in which the nail structure is involved 
are onchia, an inflammatory reaction of the nail bed, and paronychia, inflam- 
mation of the nail fold, either of which may occur individually or together. 
Kither may be acute or chronic, specific or nonspecific, localized to a certain 
area or part of a diffuse infection. The commonest pathologie condition, 
however, is not a disease per se, but its role in initiating both onychia and 
paronychia is important enough to warrant consideration momentarily. This 


is onychophagia, or nail biting (Fig. 49). 





Fig. 49.—Onychophagia in a young constitutional psychopathic patient. There is an acute 
paronychia of one thumb and ring finger. 


Onychophagia 

Nail biting invariably commences in childhood and is frequently carried 
over into adult life as a habit which may be conquered, although the morbid 
practice occasionally continues throughout life. No one knows how or why it 
starts, and it is conveniently ascribed to a neurosis, as the onychophagist is 
usually of a nervous temperament. In the more severe cases, no finger is 
spared, and the nail plate may be gnawed away until only the part covering 
the lunula remains. Even in the milder cases, the cuticle and lateral nail walls 
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are torn, forming hangnails. The periungual tissues and nail bed are tender, 
macerated, edematous, and chronically inflamed, furnishing fertile soil for 
bacterial or fungous infections. Onychotillomania, or neurotic picking of the 


nails, is only a variant of onychophagia, and in most instanees they supple- 
ment one another. 
Onychia 

Inflammation of the nail bed is known as onychia. It may be acute or 
chronic, of varying degrees of severity, and its causes are numerous, including 
trauma, infection, metabolic disturbances, and involvement by either benign 
or malignant neoplasms. The most common etiological factor is trauma. If 
the injury is minimal and does not involve the matrix, there may be little or 
no nail change, although a subungual hematoma may develop resulting in 
partial loosening of the nail plate. Trauma involving the matrix, if not 
particularly severe, results in faulty cornification so that white spots, flakes, 
or striae oceur (Fig. 50). There may be temporary arrest in growth of the 
nail, producing ridging or minor maldevelopments. Severe trauma usually 
is followed by hemorrhage and edema of the entire nail bed, with subsequent 
detaching and shedding of the nail plate. If no permanent injury results, a 
new one is developed with complete regrowth in approximately six months. 
Laceration or fragmentation of the matrix invariably results in loeal perma- 
nent damage, so that as the nail grows out longitudinal furrows or splits 


separate portions of the dystrophie nail. 


4 
& i 
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Fig. 50.—Leuconychia striata. 


Infection of the nail bed may be localized, generalized, or part of a 
systemic infection such as syphilis or tubereulosis (Fig. 51). Localized infee- 
tions are often associated with or preceded by trauma which serves to inocu- 
late pyogenic microorganisms into the nail bed tissues. If the organism is of 
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low virulence, there may be only local infection, with pain, swelling, redness, 
suppuration, loosening of the nail plate at the free margin, and discharge of a 
small amount of pus. It may, however, spread beneath the nail plate, in- 
volving the entire bed and matrix, with formation of a subungual abscess, 
eventually resulting in shedding of the nail. The infection may spread 





Fig. 51.—Syphilitic onychia. Several toes were similarly involved. 
Fig. 52.—Paronychia with involvement of entire nail fold. 


laterally to the periungual tissues, resulting in a paronychia (Fig. 52). Viru- 
lent streptococci may cause an ascending lymphangitis or cellulitis, with 
more acute and severe local manifestations. The common wart, verruca 
vulgaris, is a virus infection, and frequently involves both the periungual 
tissues and nail bed, and treatment of the latter often presents a problem 
quite out of proportion to the relative insignificance of the lesion. 
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Paronychia 
-aronychia is an inflammaory reaction in the periungual tissues due to 
infection either by fungi or bacteria, and may be either acute or chronic, and 
of varying grades of severity. The acute inflammatory conditions are usually 
due to staphylococci or streptococci, and the infection invariably starts at 
the site of a torn hangnail. Originally, there is erythema, moderate swelling, 
and slight pain, and, if not treated properly, the infection spreads along the 
nail groove to the nail root, which it may undermine and continue around to 
the opposite side, involving the entire nail fold. A drop of pus may be 
squeezed out from beneath the periungual tissues at any time after the initial 
process is established, but, due to the architecture of the nail structure with 
its enveloping folds, adequate incision is the only means of drainage. When 
the nail root is undermined, a subungual abscess forms which may detach the 
nail plate, and minimal drainage from the lateral fold may occur, frequently 
giving rise to a pyogenic granuloma. The pain may be severe, but as the 
process becomes chronic it subsides. Healing is delayed until adequate drain- 
age is established. Treatment in the early stage consists of simple incision 
along the nail margin, and if the nail root is involved only on one side, the 
incision should be continued proximally through the proximal nail fold. 
If an abscess develops beneath the nail root, an incision should also be made on 
the opposite side, and the proximal portion, or the entire nail, removed. Con- 
tinuous hot wet dressings and sulfonamides by mouth, or penicillin intra- 
museularly, should be used until the infection and inflammation subside. The 
nail bed should then be protected until it toughens and the new nail plate 
grows in. 
Onychomycosis 

Infection of the nail bed may occur with any of the fungi. Involvement 
with the deep mycoses is very uncommon, although blastomycotie and sporo- 
trichotic infections do occur. On the other hand, onychomycosis due to the 
superficial fungi is extremely common and is the most frequently seen disease 
of the nails. The causative organisms are usually 7. gypseum, Epidermophyton 
inguinale, M. albicans, and T. rubrum, probably occurring in the frequeney as 
named (Fig. 53). 

The disease starts as a rule at the free margin of the nail, at the epidermal- 
ungual junction, usually invading the nail bed primarily in a mildly inflamma- 
tory reaction. After a variable period of time, a yellowish colored, thick, 
friable, crusted material forms beneath the nail, and the process grows slowly 
toward the proximal end. The nail is slowly detached from the bed over the 
involved portion, and, sooner or later, the nail plate too becomes infected and 
assumes a lusterless, dull yellow, brownish or brownish black color (Fig. 
54). The plate is then thick, friable, and jagged-edged. If not treated, the 
process eventually involves the entire nail bed and plate, and the latter may be 
shed. An associated tineal infection of the fingers may or may not be present. 
As a rule, no more than two or three nails on each hand are affected, but we 
have seen patients with all of the nails of the fingers and toes involved. 
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Chronic paronychia and onychomycosis due to M. albicans. 





Fig. 54.—-Onychomycosis due to T. gypseum. 
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Diagnosis cannot be made on the clinical appearance alone, and microscopic 
examination of scrapings, macerated with 20 per cent potassium hydroxide 
solution, as well as cultures on Sabouraud’s media, should be done. Except 
in infections due to 7’. rubrum, mycelial filaments can usually be demonstrated 
in the nail scrapings, and in the excepted case the mycelia are normally sparse 
and often difficult to find. Treatment with various applications to the nails in 
conjunction with scraping them to a tissue paper thinness is recommended by 
some. This has been only a waste of time in a large number of our eases. It is 
almost impossible to penetrate the nail substance with any medication in 
sufficient strength and quantity, at least, to treat the nail bed adequately, and 
then actively treating the latter while the nail plate regrows almost always re- 
sults in cure. Treatment is important in that a mycotic infection of the nail 
bed may be the focus responsible for either a dermatophytid eruption or con- 
tinual infection and reinfection of the feet or hands. 

Syphilis may affect the nail bed either as a chancre, from inoculation under 
the nail, as part of the generalized secondary eruption, as a gumma, or in- 
directly due to toxicity from systemic reaction. Maculopapular lesions in the 
secondary efflorescence may partially or totally detach the nail plate, and fre- 
quently a painful, hypertrophic, granulomatous, or condylomatous type lesion 
develops in the nail bed. Similar to the specific alopecia occurring in secondary 
syphilis, the nails may be shed, and regrowth may be delayed or the new nail 
may be dystrophic. Tuberculosis occasionally affects the nail bed, especially in 
children, either as the chanere of a primary complex, or as a scrofulous sinus 
or uleer from adjacent dactylitis. 

The melanotie whitlow, or melanoblastoma, is an excellent example of malig- 
naney arising in the nail bed, while the glomus tumor and fibromas which are not 
infrequently encountered are representative of benign neoplasms. 


Metabolic Disturbances 

Metabolic disturbances due to any cause are closely reflected in nail 
growth, the matrix being a good barometer of the body economy. Any serious 
illness results in subsequent convex or transverse bands, grooves, or striations 
on all nails, called Beau’s lines, indicating interference with or temporary 
cessation of growth of the entire nail. Hyperthyroidism produces fragile, thin 
nails while those accompanying myxedema are thick, stubby, and brittle. 
Hyperpituitary disturbances producing acromegaly cause enormous growth 
of the hands, and the nails are proportionately hypertrophic and coarse. Any 
chronic, long-standing disease of the heart or lungs and any tumor which 
reduces the vital capacity of the lungs may result in hypertrophic, bulbous 
terminal phalanges, with peculiar, rounded, doubly curved ‘‘watch erystal’’ 
nails (Fig. 55). Vitamin deficiencies attended with skin changes also reflect 
those alterations in brittleness of the nails, while anemia of a special type, the 
Plummer-Vinson syndrome, is accompanied by koilonychia (Fig. 56) or ‘‘spoon 
nails,’’ so named from the peculiar deformity in which the fragile nails are 
depressed in the center while the edges are elevated. 
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Fig. 56.—Koilonychia. 
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Inflammatory diseases of the skin affect the nail beds as part of the erup- 
tion. Psoriasis and lichen planus are good examples. Psoriatic plaques fre- 
quently detach the nail plates incompletely (Fig. 57), giving rise to yellowish 
brown or grayish colored patches of various sizes, while involvement of the 


matrix produces pits or depressions not unlike those resulting from a small 
dental drill (Fig. 58). Lichen planus may cause painful tumefaction of the 
nail bed with resultant pitting, longitudinal striation, grooving, or irregular 
deformity. Eezematoid eruptions of the distal phalanx, chronie paronychia, 
and acrodermatitis continua (Hallopeau) result in pitting, ridging, striations, 
furrows, and irregular deformity of the nail. In exfoliative dermatitis, the 
nails share with the rest of the skin in the generalized desquamation, and in 
epidermolysis bullosa, repeated insults to the matrix result in permanent loss 
of the nails (Fig. 59). 





Fig. 57.—Psoriasis of nail bed detaching nail plate over lesions. 


Pigmentation of the nails occurs in jaundice and carotenemia, and from 
external application of drugs or stains. Dirt, filth, and neglect produce stain- 
ing and pigmentation in all shades from yellow to black. Loss of trans- 
parency may be congenital, with completely opaque, white nails, or from a 
number of diseases or trauma. Loeal injury to the matrix from manicure 
injuries or direct trauma to the nail root transmitted by long nails striking 
solid objects, such as a typist repeatedly hitting the keys, results in white 
spots, patches, or ridges, called leueonychia. And finally, there is the highly 
polished nail, pathognomonic of pruritus, due to continued rubbing of the 
skin. The luster obtained in this manner is only comparable to that obtained 
with chalk polish and a chamois skin buffer common in the days prior to tinted 
liquid plastic polishes. 
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Fig. 58.—Pitted nails due to psoriasis. 


—Epidermolysis bullosa with lesions on dorsum of hands and fingers. 
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Summary 


Dermatoses of the hands are one of the most common problems of both 


office and clinie dermatologic practice and inelude localized primary skin 
diseases as well as cutaneous manifestations of systemic illnesses. The 
etiological factors at times are evident, but in the large group referred to as 
eczematoid eruptions, an interplay of many conditions frequently makes 
etiologic diagnosis seem impossible. Not infrequently, the primary lesions of 
generalized infectious processes occur on the hands, and their identity is ex- 
tremely important in diagnosis, prognosis, and therapy. The nails, being 
modified epidermal structures, occasionally take part in cutaneous diseases, 
and their altered growth reflects local pathology as well as general systemic 
disturbances. 
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ABSORBABLE HEMOSTATIC AGENTS 


An Experimental Evaluation of the Reaction of the Absorbable Hemostatic 
Agents in Normal Medullary Bone of the Dog 


BENJAMIN J. JAcoss, D.D.S., F.1.C.D., anp S. SterpHeN Rare, A.B., D.M.D., 
Newark, N., J. 


1. Introduction 


HE control of hemorrhage during and following surgery has always been a 

problem. Ligature, silver clips, and electrocoagulation have limited applica- 
tion, and gauze packing complicates the surgical procedure by often obscuring 
latent infection, blocking lymphatie drainage, retarding healing, and inducing 
further hemorrhage when removed from the wound. 

In 1911, Cushing" suggested the use of muscle tissue to control bleeding. 
It was assumed that the liberation of thromboplastin from the tissue when it 
came in contact with the tissue of the wound site contributed to the formation of 
thrombin. However, an inflammatory response was elicited and excess fibrous 
tissue proliferation was noted.”° 

In 1943, Frantz?? reported on oxidized cellulose, a specially treated material 
which was capable of being gradually dissolved in relatively undamaged or 
normal tissue. Its method of preparation, properties, and suggested techniques 
of application are adequately explained in the literature.?*: 2% 2%: 9% 42) 46 7, 98, 6 

In 1944, Bailey and Ingraham,’ utilizing one of the fractionation products 
of plasma developed at Cohn’s laboratories at Harvard,'* observed excellent 
hemostatic action. This protein, fibrin foam, was liquid fibrinogen whipped 
into foam and clotted by the addition of thrombin. Particulars may be found 
in the literature.* 4, 6, 13, 17, 26, 28, 36, 40, 45, 47, 55, 59, 60 

In 1945, Correll and Wise’ introduced a gelatin sponge which was origi- 
nally used as a carrying media for thrombin. This denatured gelatin protein, 
which aided the clotting and reparative process when placed in a wound, was 
found to be devoid of antigenicity." 5, 14, 15, 16, 25, 30, 31, 32, 33, 34, 35, 43, 44, 48, 52 

In 1944, Bice et al.* suggested the use of an absorbable frozen starch paste, 
but since this material is primarily used as a carrying media rather than a 
hemostatic agent it will not be considered. 

In 1945, Spitz et al.°° introduced casein fibrin as an absorbable hemostatic 
material. 

In 1946, Smith*® recommended an alginate product as an absorbable hemo- 
static agent. Blaine,’ in 1947, stated that the absorbable alginates cause only a 
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minimal tissue reaction and the material is digested by phagocytes. Frantz?! 
in 1948 showed that alginic acid caused toxic and irritating reactions in rats 
and was not as effective as oxidized cellulose. 

Because of the extensive experimental work done on oxidized cellulose, 
fibrin foam, and gelatin sponge and their obvious advantages in hemostasis, 
these three agents were tested in this experiment. 


2. Blood Clotting Mechanism 


Definite information as to the specific action of each of the factors in the 
blood clotting picture is lacking. The physical factors in the clotting process 
are described by Tocantins.** In bleeding, the hemorrhage diminishes because 
of vascular contraction and retraction of the cut vessel, the formation of a 
hemostatie plug, the external compression on the cut vessel by the extravasated 
blood, and, finally, platelet massing at the site of injury. 

The chemical factors involve the activation of prothrombin by cephalin in 
the presence of calcium to result in the formation of thrombin which causes the 
soluble fibrinogen of the plasma to become the insoluble fibrin clot.” ** 

On a physical basis the action of the absorbable hemostatic agents is to plug 
and compress the wound, especially so since they swell on imbibition of blood. 
They slow the flow of blood due to their bulk, they protect the clotting process, 
and offer a framework for the deposition of the cellular elements of the blood. 
The agents have been observed to exhibit adhesive properties which may possibly 
be explained by the fact that in the transformation of fibrin the fibrinogen be- 
comes sticky. Since fibrinogen is absorbed by the hemostatie agents it will 
undergo its transformation within the materials.*® 

Chemically, it has not been shown that any of the agents except possibly 
fibrin foam are effective in hemostasis. When oxidized cellulose (cellulosic 
acid) combines with hemoglobin, a salt coagula is formed which may be a factor 
in clotting. Frantz et al.** ** stated that there is a styptic effect of the cellulose 
which may prevent hemorrhage. This acid hydrogen-ion potential may cause 
the material to be unsatisfactory in acidie infected areas. In a secondary 
manner, all the agents are instrumental in the clotting process. The interstices 
supplied by the agents permit the liberation of cephalin by the platelets which 
are trapped in the network. Fibrin foam directly supplies the prefabricated 
clot besides exerting the effects of the physical factors in hemostasis. 


3. Purpose of the Experiment 


Almost all of the work done on the absorbable hemostatic agents in the jaws 
has been clinical in nature.®: * 27 3% 36, 42, 45,53 Reeently, Sutton,®? Sharp,* 
and Silverman*® attempted to study the response of gelatin sponge and fibrin 
foam in the human organism. However, no comparative study on a microscopic 
basis has been conducted on the agents under controlled conditions relative to 
the jaw. We felt that it was of sufficient importance to attempt an evaluation 
of the three materials which would determine (a) which material is absorbed 
most rapidly, (b) what the cellular response of the tissues to the implanted ma- 
terials would be, and (ec) the rate of healing of bone and the general bone re- 
action to the implantation of these agents. 
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4. Method 


A 2-year-old dog, whose dental formula for permanent teeth included six 
maxillary incisors and six mandibular incisors, two maxillary canines and two 
mandibular canines, eight maxillary premolars and eight mandibular premolars, 
four maxillary molars and six mandibular molars, was given 14 gr. morphine 
and so gr. atropine subcutaneously one-half hour before operation and then 
anesthetized by injecting Nembutal into the radial vein, At no time was the 
lid reflex abolished although complete relaxation was accomplished. In order 
to control conditions as much as possible, only the mandible was used and the 
plan of extractable teeth followed a definite pattern (Fig. 1). It is of interest 
that although the dog was premedicated with morphine each time, his capacity 
for Nembutal increased. He received 4 ¢.c. on August 5 and on August 31 he 
received 6.5 ¢.c. for complete anesthesia. On August 5, the mandibular right 
6, 7, 8, and 11 (Fig. 1) were removed by the following technique: since the 
mandibular 6, 7, and 8 happened to be two-rooted teeth of approximately simi- 
lar size, the crowns were split longitudinally by means of a bur, a periosteal 
separator was used to detach the fibrous epithelial attachment around the cervi- 
eal portion of the tooth, and by means of forceps only the distal root was de- 
livered. The mandibular right 11 was a single-rooted tooth and was easily re- 
moved. 

Oxidized cellulose was placed dry into the distal socket of the mandibular 
right 6. The portion of gauze used in every experiment was cut to the size of 
the socket and directed into the cavity, under no pressure, to fill the entire 
socket. The size of the implant was always just the size of the socket.** 

Fibrin foam was placed into the distal socket of the mandibular right 7. 
The technique was as follows: a sterile dish was filled with sterile water. 
and a piece of fibrin foam, cut to the size of the socket, was fully immersed and 
saturated with the water. The piece of fibrin foam was then placed on a dry 
sponge and the excess moisture drained off. The implant was then placed into 
the socket under no pressure. 

Gelfoam was placed into the mandibular right 8 socket. A piece of gelatin 
sponge the size of the socket was cut and fully saturated with sterile water as was 
the fibrin foam. This is important since a sterile abscess may develop upon 
placing the material in the body if all the spongy interstices have not imbibed 
the water. The gelatin sponge was blotted of its excess moisture and the materia 
placed, under no pressure, to fill the socket. The mandibular right 11 was left 
as a control. A sterile procedure was maintained in handling the materials. 

The same procedure was followed for all the remaining teeth. On August 
20, the mandibular right 2, 3, and 5 and left 1, all single-rooted teeth, were ex- 
tracted and the hemostatic materials placed in the manner described and as 
shown in Fig. 1. On August 27, the mandibular left 2, 3, 5, and right 1 were 
removed and the hemostatic agents placed. On August 30, the mandibular left 
and right 9’s, both two-rooted molars with widely separated roots and solid 
interseptal bone, were removed by splitting the crown and removing the roots 
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separately. Gelfoam was placed into the distal socket of the mandibular right 
9 and oxidized cellulose into the mesial socket. The mesial socket of the man- 
dibular left 9 was left as a control and the distal socket received fibrin foam. 

On August 31 at 12 noon the mandibular right and left 10’s were removed 
in a similar manner as the 9’s, and at 7:00 p.m. the animal was sacrificed by 
administering strychnine. The mandible was dissected away and placed in 
10 per cent formalin solution. Radiographs of the mandible indicate the shape 


of the teeth (Figs. 2, 3, and 4). 
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F-Fibrin foam 


G-Gelfoam 
0-Oxidized cellulos 
X-Not used 
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As for surgical technique, the method was repeated similarly each time. 
The only fractured root apex was in the mandibular left 1 and the mesial root 
of the mandibular left 9 and no attempt was made to remove them. At no time 
was there probing for a root or any trauma except the removal of the tooth 


with the foreeps. 
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Prior to each operation the clotting time was taken by two methods. Two 
and one-half cubic centimeters of venous blood were placed in a test tube which 
was inverted at intervals. The blood clotted in two and one-half minutes. The 
other method was to place a drop of blood on a slide and run a needle through 
the drop.until fibrin strands could be detected. The average time in this method 


was two minutes. No variation was noted throughout the experiment. 


Fig. 2. 


Fig. 3. 
Fig. 2.—Radiograph of left body of mandible, postextraction. 


Fig. 3.—Radiograph of right body of mandible, postextraction. 


No thrombin was used in conjunction with the gelatin sponge or fibrin foam 
or cellulose since it was felt that these materials should be evaluated by them- 
selves in the manner of their use in the dental field. It may be noted that the use 
of thrombin with cellulose is definitely contraindicated since the acid reaction ot 


the cellulose negates the action of the thrombin.**** If an alkaline solution of 
1 per cent sodium bicarbonate, 1:5,000 Phemerol, is added as a preliminary 
rinse to nullify the action of the cellulosic acid, then the specific styptie hemo- 
static effect of the cellulose, which depends upon the acidity of the material, is 
lost. Oxidized cellulose is best used dry.** 
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It must be remembered that every one of the surgical fields in this experi- 
ment may be considered infected due to their contiguity with the oral fluids. 
‘he presence of bacteria must effect the tissue reaction to the implants. 

There was no pressure used in placing the materials since it was felt that 
he materials should exert influence by their own action rather than by pressure, 
although the factor of pressure probably did enter the picture to some degree 
as the materials increase in size on imbibition of blood and fluid in the socket. 

Teeth of similar size were extracted in each experiment and the pieces of 
implant material were all cut the size of the sockets they were to fill. 


Fig. 4.—Radiograph of incisal area, postextraction. 


We are aware that the validity of this experiment suffers from the use of 
00 few animals. By working on one dog the possibility of erroneous deductions 
; a factor to be considered. The healing processes may be different in this one 
nimal after the removal of eight teeth, for instance, than after the removal of 
uur teeth, and different following each surgical procedure. More complete 
xperiments are planned in the future. 


The pathologist who reported on the microscopic portion of this experiment 
as given numbered slides and had no knowledge of the purpose of the experi- 
ent. 
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It should be noted that no sulfa or penicillin was used in conjunction with 
any of the hemostatic agents. Gwinn et al.?® ?* combined the use of fibrin foam 
and oxidized cellulose with sulfa compound following their surgery. Silver- 
man** combined penicillin with gelatin sponge in his experiments. The reason 
for our not adding sulfa drugs was to prevent distortion of the clotting process. 
It has been shown by Anderson? that the addition of sulfapyridine hastens 
hemostasis. As for penicillin, Fleming and Fish®® pointed out that it acts as 
a hemostatic agent. Moldovsky et al.*! proved that the bleeding and clotting 
time falls considerably within a matter of minutes after oral or parenteral ad- 
ministration of penicillin. The nature of the clot itself after the administration 
of penicillin is such that it is nonretractile, viscous, and appears solidified after 
it has coagulated. Thus it can be seen that the clotting process is quite changed 
following the use of sulfa drugs or penicillin. In our study the hemostatic 
agents were used without any adjuncts. 

The seven-hour microscopic sections were not recorded since there were 
no significant reactions to be noted. 


5. Results of Microscopy 


Seventeen-Hour Sections.— 

Control.—Inflammation in the mucosa and lamina propria is slight. Only 
moderate infection with moderate periostitis can be detected. The hemorrhage 
immediately below the mucosa shows organization. (Fig. 5.) 

Fibrin Foam.—The thin interlacing fibrin strands are filled with blood 
and exudate. The inflammatory response is marked in the lowest portion of the 
lamina propria. (Fig. 6.) 

Gelfoam.—Blue-staining foreign material, as well as blood and exudate, 
fills the operative site. The lamina propria contains some inflammatory cells. 
(Fig. 7.) 

Cellulose—Dense strands of oxidized cellulose with few cellular elements 
within the interstices of the cellulose dominate the picture. Hemorrhage and 
polymorphonuclear leucocytes are particularly evident at the periphery of the 
mass. There are more mononuclear than polymorphonuclear cells, and the 
inflammatory process is so marked that the mucous membrane is ulcerated. <A 
moderate degree of osteomyelitis can be observed. There does not seem to be 
too intimate a union between the bone and the cellulose. (Fig. 8.) 


Four-Day Sections.— 

Control_—Inflammation and necrosis are evident here. Organization of 
the clot is progressing centrally and the connective tissue elements may be seen 
penetrating the clot. Hemorrhage is present in some areas. Fibroblasts and 
osteoblasts may be demonstrated. Epithelium is almost continuous over the 
surface of the socket. (Fig. 9.) 

Fibrin Foam.—The dense fibrin matrix is enmeshed with inflammatory 
cells and blood. There is little inflammation in the lamina propria. There is 
fibroblastic activity with the formation of connective tissue which is deposited at 
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he periphery of the clot. In several areas osteoid can be distinguished. A 
istulous tract extends into an area of hemorrhage. (Fig. 10.) 
Gelfoam.—Blue-staining gelatin sponge strands are seen invaded by a fibrillar 
ietwork, hemorrhage, and inflammatory cells. The implant is fragmenting. 
l‘ibroblastie elements project into the clot with organization extending centrally. 





Fig. 6. 


Fiz. 5.—Seventeen-hour control section (low power, H & E. stain). Note clot lying to 
he left of the bone and the mucosa in the upper right portion of the photomicrograph. 
N.B.; All remaining photomicrographs except when specifically stated are low power, 
>. Stain. 
Fig. 6.—Seventeen-hour fibrin foam section. Fibrin strands and hemorrhage are evident 
above the bone. 
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A giant cell is distinguishable. Resorption of the alveolar bone is seen as is 
the formation of osteoid. An occasional osteoclastic giant cell can be seen neat 
the periphery of the bone. A surface fistulous tract filled with exudate may be 


demonstrated. (Fig. 11.) 


Vig. 7. 





7.—Seventeen-hour Gelfoam section. Gelfoam infiltrated with hemorrhage may | 


Fig. 
seen at the right. 

Fig. 8.—Seventeen-hour oxidized cellulose section. Note oxidized 
associated with only slight hemorrhage. 


cellulose at the rig! 
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Cellulose.-Below the interrupted epithelium, broad blue-staining strands 
f interwoven cellulose are seen. Inflammation is present, and fibrin, inflamma- 
ory cells, and hemorrhagic elements, as well as several foreign body giant cells, 
are enmeshed in the cellulose. Resorption is progressing coincidentally with 
the formation of an osteoid matrix and fibroblastie activity. (Fig. 12.) 





severe bone disruption and inflammation. 


Fig. 9. Four-day control section. Note 


Fig. 10.—Four-day fibrin foam section. Organizing clot associated with 


iy be seen. 


a sinus tract 
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Fig. 11.—Four-day Gelfoam section. Note fragmenting Gelfoam lying inferiorly. 
Fig. 12.—Four-day oxidized cellulose section. Note cellulose and inflammation at the 
right. The mucosa at the left is disrupted. 
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Eleven-Day Sections.— 

Control—There is evidence of focal inflammation. Organization of the 
clot and the formation of new blood vessels have markedly progressed. Coinci- 
dent with osteoid formation, osteoblastic action, and the formation of new bone 
at the crest of the alveolar ridge, bone resorption is also evident. The bone has 
not yet bridged across the alveolus, but the mucosa is intact. (Fig. 13.) 


Fig. 12. 





Fig. 14. 


Fig. 13.—Eleven-day control section. Note organization of clot and intact mucosa. 
Fig. 14.—Eleven-day fibrin foam section. Note organizing clot, intact mucosa, and bone 
bridging at the bottom of the photomicrograph. 
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Fibrin Foam.—lt is not possible to distinguish any of the implant. The 
degree of inflammation is minimal. In some sections there is submucosal edema 
and plasma cells. Bone resorption and bone formation are evident. Bone 
bridging is particularly present at the crest of the ridge. The mucosa is intact. 
(Fig. 14.) 


Fig. 15. 








Fig. 16. 


Fig. 15.—Eleven-day Gelfoam section. Note several areas of residual foreign material 
which are assumed to be Gelfoam lying below the interrupted mucosa. Inflammation, as well 
as connective tissue, may be seen in the organizing clot. 

Fig. 16.—Eleven-day oxidized cellulose section. Inflammation lying at the left below 
a disrupted mucosa surrounds several discrete areas of foreign material assumed to be oxidized 
cellulose. 
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Gelfoam.—The gelatin sponge is barely distinguishable from the fibrin and 
connective tissue elements which form the clot. Only minimal inflammation can 
be detected. Osteoclastic activity, as well as osteoid formation, is seen. Dense 
collagenous fibers invade the organized clot. The epithelium and some of the 


underlying tissues are disrupted. (Fig. 15.) 





Fig. 17.—Twenty-six-day control section. 
Fig. 18.—Twenty-six-day fibrin foam section. Note mature bone and intact mucosa. 
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Cellulose—Blue-pink strands of cellulose are demonstrable. Inflammation, 
particularly at the mouth of the socket, and hemorrhage are also present. Fibro- 
blasts and osteoid formation as well as bone resorption, are apparent although 
no bridging has occurred. The epithelium and underlying tissues are dis- 
rupted, and at the site of trauma a cystic formation partly lined with epithelium 


Fig. 19. 








Fig. 20. 


Fig. 19.—Twenty-six-day Gelfoam section. No Gelfoum material can be seen. The con- 
neetive tissue is dense and the mucosa almost intact. New bone is evident. 

Fig. 20.—Twenty-six-day oxidized cellulose section, Note slightly disrupted mucosa and 
dense connective tissue, 
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is observed. A peculiar bone reaction, similar to a cementoma, was noted in one 


section. (Fig. 16.) 


Twenty-six-Day Sections.— 

Control.—The socket is filled with bone and a state of advanced healing 
exists. There is still slight osteoclastic activity in the socket. Only minimal 
bleeding in the periosteum can be seen. (Fig. 17.) 

Fibrin Foam.—New bone fills the socket and no significant pathologic 
changes are noted. The mucosa is intact and the laminal propria blends into 
the underlying connective tissue. Osteoblastie activity and blood vessel forma- 
tion are abundant. (Fig. 18.) 

Gelfoam.—There is no evidence of any foreign material. New bone fills 
the socket. Granulation tissue, blood vessels, and connective tissue form part 
of the picture. Mast cells are noted. The bone trabeculae are covered with 
osteoblasts and bone is resorbing in several places. An area of inflammation 


is evident under the intact epithelium. (Fig. 19.) 





Fig. 21.—Twenty-six-day oxidized cellulose section (high power: H & E. stain). Histiocytes, 
connective tissue elements, and inflammation are evident. 

Cellulose—Within the submucosa there is a fragment of the foreign ma- 
terial surrounded by a cuff of inflammatory cells. There are several discrete 
areas of inflammation. Beneath the intact mucosa, near the bone, plasma cells 
and lymphocytes surround an irregular calcifie body. The bone shows some re- 
sorption and marked regeneration. The bone trabeculae are covered with osteo- 
blasts and the intertrabecular tissue shows numerous mast cells, as well as dark 
globular structures. Some nuclei are recognizable, and these globular strue- 
tures give the impression of histiocytes laden with foreign material, The lamina 
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propria blends with the underlying tissue and there are few blood vessels. New 
bone fills the socket. (Figs. 20 and 21.) 


6. Discussion 


The cellulose implant persists longer than the other materials. In the 
eleven-day sections, definite fragmentary strands stain blue, and in the twenty- 
six-day specimen histiocytes which show basophilic cytoplasm characteristic 
with Frantz’s?* **: 24 later sections may be seen. 

Gelfoam disappears sooner than the cellulose. It begins to fragment at 
the end of the fourth day of implantation and is completely absent by twenty- 
six days. 

Fibrin foam is indistinguishable from the organizing clot in the four-day 
specimen. This does not necessarily indicate that the material has absorbed, 
but rather that the fibrin matrix of the four-day control section is quite similar 
to the fibrin composition of the experimental section. One cannot make a defi- 
nite statement regarding the exact relative rapidity of disappearance of the 
fibrin foam beyond the fact that it seems not to remain a foreign body as long 
as gelatin sponge and cellulose. 

The specific method by which the implants disappear poses a perplexing 
question. Let us first consider the dynamics of the healing process postex- 
traction. Clot formation is the first step, followed by clot organization through 
the invasion of reparative elements from the contiguous unimpaired structures. 
Organization begins peripherally and extends centrally. Fibroblasts, accom- 
panied by young capillaries, invade the matrix network created by the clot. 

Until the implant becomes pervaded with blood it cannot be considered a 
clot but merely a foreign body. The seventeen-hour experimental specimens 
indicate that the fibrin foam, gelatin sponge, and cellulose sections are not as 
hemorrhagie¢ as the control section. The seventeen-hour control is already ina 
state of clot, but it is not until the four-day experimental sections that a blood 
clot surrounds the implant material. It may be stated that implantation of the 
absorbable hemostatic agents retards clot formation. 

However, despite the fact that clot formation has been retarded, there is 
great similarity of organization at the four-day-old level of the experimental 
and control specimens. Apparently, the thin layer of hemorrhage which is 
always present and lies between the implant and the alveolar kone is sufficient 
stimulus for the reparative elements to be elaborated. The implant also acts as 
a protective covering under which organization may occur. The stimulus for 
fibroblastic elaboration appears to be similar whether the foreign implant or 
the normal blood clot is present. At the four-day-old level the implants in the 
alveoli of all sections may be considered as being blood clots. 

The manner in which the foreign body implants are removed is prob- 
lematical. Polymorphonuclear leucocytes appear earlier than lymphoeytes. 
Bostick’® suggested the presence of lysins which contribute to the removal of the 
foreign material. 
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Tidrick™ stated that in the presence of infection the fibrin foam may dis- 
appear by lysis. It is seen that some degree of infection is always present fol- 
lowing surgical trauma. 

The appearance of foreign body giant cells in the four-day-old gelatin sponge 
and cellulose specimens indicates phagocytosis. The primitive connective tissue 
elements, of which the giant cells represent a fusion, become active around four 
days. There is never evidence of foreign body giant cells in any of the control 
or fibrin foam sections. 

It should be understood that oxidized cellulose, because of its carboxyl 
group formation during oxidation and preparation, is only soluble in dilute 
aqueous alkalis. This means that the cellulose is capable of gradual dissolution 
in tissue fluids in contact with relatively undamaged tissue. Solution of the 
material is retarded in damaged tissue where the buffering power of the fluids 
is reduced.** The removal of a canine tooth is a traumatic experience and, as 
shown in the control sections, a definite and sizable inflammatory response is 
forthcoming. Sinee the hydrogen-ion potential is an important factor in the 
action of cellulose but not fibrin foam or gelatin sponge, the previous discussion 
applies only to the cellulose and may help to explain its slow dissolution. 

It is the opinion of some*’: ** that in the presence of infection gelatin sponge 
disappears rapidly and thus should not be used. Apparently the abundance of 
polymorphonuclear leucocytes in the infected areas would contribute to rapid 
dissolution of the foreign material. 

The general inflammatory picture in all the very early specimens includes 
polymorphonuclear leueoeytes and lymphocytes. These cells surround the im- 
plant and gradually invade the entire area. 

In the early cellulose, gelatin sponge, and control sections a mild osteomye- 
litis and ulcerated mucosa may be demonstrated. Around eleven days the inflam- 
matory condition begins to diminish. Apparently the initial inflammatory re- 
sponse is the result of tissue trauma and, secondarily, of the foreign material 
implant. 

The striking fact is the similar inflammatory picture in the control and 
experimental sections in all temporal sequences. 

Can this be the result of creating a prefabricated normal blood clot con- 
dition by the implantation of a fibrin foam, gelatin sponge, or oxidized cellulose 
matrix, or is it valid to consider the blood clot, sui generis, a foreign body until 
it becomes organized and attached to the surrounding bone of the socket? It 
is evident that the cellular response to the clot appears similar to the cellular 
response to the implant. 

The bone picture indicates that new bone formation in the control sections 
is comparable to new bone formation in the experimental sections throughout 
the experiment. The use of the implants does not seem to occasion heightened 
osteoclastic activity nor retard healing. Osteoblastic, osteoid, and osteoclastic 
activity is generally similar in the control and experimental sections. 

Osteoclastie activity is the earliest bone reaction. Claflin’? noted osteoclasts 
only after three days. Osteoclasts are observed in the four-day sections. Bone 
bridging may be seen on the eleven-day sections near the crest of the alveolar 
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ridge.’ **:*! This may be explained in part by the heightened vascularity at the 
gingival area and by the fact that disruption of the bone at the crest area is 
effected during the removal of the tooth. 

As was stated previously, a mild degree of osteomyelitis is present in the 
control, cellulose, and gelatin sponge sections at one time or another, This reac- 
tion may be the result of surgical trauma. 

Epithelization over the wound is not quite complete in the four-day con- 
trol section, but is complete in the eleven-day control as well as the eleven-day 
fibrin foam sections. These findings are generally similar to Euler’s'® and 
Claflin’s.12. In the eleven-day gelatin sponge and cellulose specimens the epi- 
thelium and underlying tissue are disrupted. By twenty-six days epithelization 
of all specimens is complete. Thus, cellulose and gelatin sponge retard epi- 
thelization. 

An uncontrollable factor in the experiment was the size of the alveoli and 
consequent size of the implant. The claim that larger-sized implants would 
resist complete resorption longer than small-sized implants is valid. However, 
the plan for the removal of the teeth (Fig. 1) indicates that the large molar 
sockets are involved in the seven- and seventeen-hour sections where the degree 
of resorption is not a factor to be considered, and that the other sockets used 
during the experiment are approximately of similar size (Fig. 2). 


7. Summary 
A comparative microscopic study of the three absorbable hemostatie agents, 
namely, fibrin foam, gelatin sponge, and oxidized cellulose, in the sockets of 
extracted mandibular teeth of a dog was conducted to determine the degree of 
absorbability of the materials, their effect on bone and soft tissue healing, and the 
inflammatory response to them. 


8. Conclusions 

From these limited experiments conducted on one animal it is suggested 
that: 

1. Oxidized cellulose remains as a foreign body in the tissues longest, gelatin 
sponge, not quite as long, and fibrin foam seems to disappear before both of the 
other implants. 

2. Oxidized cellulose disappears between eleven and thirty days, gelatin 
sponge, a little sooner than the cellulose, and since fibrin foam simulates the 
control specimen after four days, it cannot definitely be determined if the 
material has been completely absorbed. 

3. The exact mechanism by which the implants disappear is not known. 
Phagocytosis by foreign body giant cells, leucocytes, and the presence of lytic 
substances appear to play significant roles. 

4. Clot formation is retarded by the use of the implants. However, around 
the fourth day all the materials have been sufficiently invaded by blood elements 
as to be considered in a state of clot. 
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5. The predominant inflammatory cells are polymorphonuclear leucocytes, 


lymphocytes, and monocytes. Inflammation is evident in all specimens in- 
cluding the control, which seems to indicate that the initial inflammatory re- 
sponse may be the result of surgical trauma. 


6. Bone resorption and bone deposition, as predetermined by the action of 


osteoclasts, osteoblasts, and the presence of osteoid in the experimental sections 
at any time level, are generally similar to the control section at that time level. 


7. Bone bridging appears to begin near the crest of the alveolar ridge. 
8. Clinical healing of all sockets is complete by twenty-six days. 
9. Fibrin formation, organization, and fibroblastic activity go on under 


the protection of the implant. 


10. Epithelization is retarded by the use of oxidized cellulose and gelatin 


sponge. With these agents it takes about twenty-six days for complete epithe- 
lization, whereas the contro] and fibrin foam sections are epithelized by the 
eleventh day. 


The authors gratefully acknowledge the cooperation extended by the New York Insti- 


tute of Clinical Oral Pathology. Special thanks are extended to the pathologist, Dr. Margit 
Freund, for assisting in the interpretation of the microscopic slides, and to Miss Ruth 
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Anesthesiology 


A PHYSIOLOGICAL APPROACH TO GENERAL ANESTHESIA 


FREDERICK MANN, D.D.S.,* JACKSONVILLE, FLA. 


LINICAL acumen in the student of anesthesia is developed by careful ob- 
C servation of the normal and abnormal of patients in and out of anesthesia, 
awake’’ and ‘‘asleep.’’ All reactions of the patient during anesthesia must 
be evaluated physiologically. Only in this way is it possible to use anesthetic 
agents with intelligence and safety. It is the duty of the anesthetist to observe 
the patient carefully prior to induction, during anesthesia, and in recovery 


se 


until he is well out of danger. This discussion of general anesthesia is confined 
to giving physiological explanations for patients’ reactions. 

In dental office anesthesia fast-acting agents are usually used. While this 
is obviously an advantage to the dentist and to the patient, it presents anesthetic 
problems. The changes in a patient’s status may occur so rapidly with these 
fast-acting agents that it is only after considerable experience that observations 
and diagnoses can be made quickly enough to be of value in management of 
the patient. 

The classical signs of anesthesia will be reviewed individually. It must be 
realized that in clinical application these changes are complex. Several types 
of observations must be made and evaluated simultaneously if an accurate diag- 
nosis of the stage of anesthesia is to be made. No single sign may be relied upon 
to indicate the level of anesthesia. Some signs are more reliable and consistent 
than others, but the exceptions are frequent and must be considered in every 
case. 

Classification of the Stages of Anesthesia 

Stage I. Analgesia.—This stage starts with the beginning of induction 
and ends with loss of consciousness. It is characterized by the presence of 
consciousness and lessened sensibility to pain. 

Stage II. Excitement.—Entrance into the second stage is marked by loss 
of consciousness and is characterized by the presence of exaggerated reflexes. 

Stage III. Surgical Anesthesia.— 

Plane 1.—In the first plane of surgical anesthesia there is loss of the super- 
ficial reflexes (i.e., lid reflex) and breathing is regular and the rate is increased. 

Plane 2.—The second plane of surgical anesthesia is marked by paralysis 
of certain muscle groups. These are relatively superficial muscles such as the 
orbicularis oculi and the extrinsic muscles of the eye. Eyeball activity gradually 
decreases until all movements cease and the pupil becomes fixed centrally. The 
respiratory rate and rhythm turn to normal. 

*Anesthesiologist, Duval Medical Center. 
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Plane 3.—In the third plane of surgical anesthesia there is beginning inter- 
costal muscular paralysis. The superior group of intercostal muscles are para- 
lyzed first and as anesthesia deepens the inferior intercostal muscles are affected. 
Plane 4.—The fourth plane of surgical anesthesia is marked by complete 
intereostal paralysis, respiration being dependent on diaphragmatic activity. 


Stage IV. Respiratory Paralysis—Entrance into the fourth stage is 
marked by paralysis of the respiratory center of the medulla, which causes 
the cessation of respiration. This is followed by circulatory failure and death. 


Nitrous Oxide and Oxygen 


Nitrous oxide-oxygen is the general anesthetic most widely used in dental 
offices. The stages of nitrous oxide-oxygen anesthesia follow the previous 
classification as far as the first plane of the surgical stage. Nitrous oxide is 
too weak an anesthetic agent to fulfill the requirements beyond this first plane. 
Preinduction narcosis or potent supplemental anesthetic agents are needed to 
potentiate the nitrous oxide-oxygen mixture to secure the desired results. A 
common error, the use of low oxygen content mixtures, results in hypoxia and 
not effective anesthesia. Hypoxia is dangerous and must be avoided at all costs. 

An outline of the stages of nitrous oxide-oxygen anesthesia follows: 

Stage I. Analgesia 
Stage II. Excitement 
Stage III. Surgical Anesthesia (First Plane) 


Diagnosis of Stages of Anesthesia 


Except for the first stage, diagnosis of the stage of anesthesia is based 
on physical findings. For convenience, these are grouped into neuromuscular, 
respiratory, circulatory, and eye signs. All must be carefully observed prior 
to induction. Changes in physical findings, not the physical findings per se, 
form the basis for evaluating the patient’s status. 

The symptoms of the first stage are largely subjective: alterations in the 
patient’s behavior. There are few changes in physical findings. The subjective 
sensations which the patient experiences closely simulate alcohol intoxication. 
At first there is a flash of ideas in rapid succession, then sensations of warmth 
and well-being, followed by incoordination, vertigo, lassitude, and clumsiness. 
Sounds become distant though they remain distinct, and the patient may be 
able to hear well into Stage II. Vision is at first disturbed in color perception, 
then blurred, and finally there is loss of vision and of consciousness. The sense 
of touch often persists until the close of the first stage. Pain may be obliterated, 
except as caused by direct injury to sensory nerves. 

The neuromuscular status is important in evaluating anesthetized patients. 
In the second stage of anesthesia, the patient reacts actively to slight stimula- 
tion. This is due to paralysis of inhibitory centers of the cortex, and not 
directly caused by stimulative action of the anesthetic. These reactions, 
usually motor, may result from physical or from psychic stimulation. If prop- 
erly prepared psychologically, and not stimulated by noise or pain, patients 
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pass calmly through the second stage. It must be remembered that all move- 


ments throughout this stage are purposeful or resistive, i.e., clenched fists and 
flexed arms. The brow is often furrowed with an expression of pain. 

In the first plane of surgical anesthesia (third stage) the facial muscles 
maintain normal tonus and the patient has the appearance of sleeping calmly. 

The most reliable guide for determining the level of anesthesia is respira- 
tion. It is readily observed and accurately reflects the general status of mus- 
cular and nervous systems. It is influenced by and modifies the state of the 
circulation. This holds true for all inhalation agents and Pentothal Sodium. 
Unobstructed breathing with adequate respiratory excursion is the desired 
objective. 
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Fig. 1.—The most significant influences in respiratory control. 


Two factors are most influential in the control of respiration, the nervous 
and the chemical (Fig. 1). Nervous control is located in the medulla and reacts 
to vagus stimulation. An important nervous factor is the Hering-Breuer re- 
flex: distention of the pulmonary alveoli toward the end of the inspiratory 
phase produces a reflex via the pulmonary fibers of the vagus. The reflex in- 
hibits the inspiratory phase and initiates expiration, Deflation of the alveoli 
similarly causes inhibition of expiration and brings on inspiration. Chemo- 
receptors in the carotid body, the aortic body, and the respiratory center are 
acted upon by changes in chemical content of the arterial blood. Carbon dioxide 
and hydrogen ions stimulate the chemoreceptors and the respiratory center. 
The chemoreceptors of the carotid and aortie bodies react effectively to low 
arterial oxygen tension after the medulla is depressed as in acute oxygen want. 

During anesthesia, rate, volume, and rhythm of respiration are evaluated. 
The origin of all respiratory noises must be understood. In resting individuals 
respiration is regular; expiration is slightly longer than the inspiratory phase ; 
there is a brief pause between expiration and inspiration; the tidal volume is 
approximately three hundred to four hundred cubic centimeters; the rate 
varies from sixteen to twenty per minute. 
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As the patient enters the second stage of anesthesia, there is an increase 
in the respiratory rate. Volume may inerease or decrease; rhythm usually be- 
comes irregular. In the second stage, respiration is markedly influenced by 
psychie and physical stimuli. Inspiration is usually prolonged. Breath-holding 
occurs frequently and often terminates in a ‘‘grunt.”’ 

As the patient enters the third or surgical stage, the respiratory rate de- 
creases somewhat but is still more rapid than before induction. Rhythm is 
regular and is often deseribed as ‘‘machinelike.’’ Phonation occurs more fre- 
quently in children than in adults; snoring is a sign that a relaxed tongue is 
obstructing the pharynx. 

The indices for evaluating circulation are pulse and blood pressure. Oc- 
easionally there is a rise in blood pressure during the second stage. This re- 
turns to normal when the patient passes into the third stage. 

Reliability of eve signs depends upon the length of time the patient has 
been anesthetized. Eve signs become more reliable after the patient has reached 
the surgical stage. Sympathetic fibers from the first division of the fifth cranial 
nerve supply the pupillary dilators. The third cranial (oculomotor) nerve 
supplies the pupillary constrictor muscle. During the second stage of anesthesia 
there is sympathetic stimulation and, consequently, pupillary dilation. As 
anesthesia progresses to the third stage, sympathetic action is inhibited. The 
third nerve, acting unopposed, constricts the pupil. Eyeball movements begin 
in the second stage. They increase in intensity toward the middle of the second 
stage. Movements diminish as the patient enters the third stage and cease at 
the bottom of the first plane. 

The physiological changes caused by a hypoxie state further complicate the 
anesthetist’s problem. The onset of hypoxia may be sudden or gradual, mild 
or severe, of short or long duration, and may occur during any stage of anes- 
thesia. This accounts for many variations in symptomatology. Generally 
speaking, these variations depend upon the ability of the body to bring com- 
pensatory mechanisms into action. 

Clinically, the first neuromuscular signs of hypoxia appear as fine twiteh- 
ings. These are followed by jerky movements of the superior extremities, and, 
subsequently, violent jactitations involving the entire body. This sequence is 
followed by intense muscular spasms. Swallowing, retching, and vomiting dur- 
ing nitrous oxide-oxygen anesthesia usually indicate hypoxia. When the onset 
of hypoxia is gradual, all muscle reactions are less intense and sometimes absent. 

A differential diagnosis of second-stage anesthesia from hypoxia is a com- 
parison of the purposeful movement in second-stage anesthesia with rigid or 
spastic movement in hypoxia. When in doubt, administer oxygen and observe 
the result. If the patient becomes calm and quiet after a few breaths of oxygen, 
the diagnosis is oxygen-want. If he remains active or awakens after a few 
breaths of oxygen, the diagnosis is second-stage anesthesia. 

In a mild or gradual onset of hypoxia there is an increase in respiratory 
sate. This causes an inerease in pulmonary ventilation which washes out carbon 
dioxide, consequently causing alkalemia and respiratory depression. In acute 
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anoxia the sequence is hyperpnea, rapid loss of consciousness, and respiratory 
failure. In chronic oxygen-want the respiratory rate is slow, irregular, and 
gasping in character. This is due to respiratory depression and muscle spasm. 
Phonation can be caused by gases passing through spastic vocal cords. As 
hypoxia continues, the muscular system fails to respond with spastic reactions. 
The spasmodic respiratory actions are replaced by a progressive decrease in 
volume, rate, and efficiency. Hypoxia, if untreated, will progress to asphyxia, 
finally paralysis of the medulla, carotid body, aortie body, and death. 

The first response of the circulatory system to hypoxia is increase in pulse 
rate. In long-standing hypoxia the pulse becomes slow and the pressure rises. 
Ultimately, if the hypoxie state is not corrected, the pulse rate becomes rapid 
and the blood pressure fails, indicating failing circulation. The heart usually 
continues to function for one or two minutes after cessation of respiration. 
However, in some eases, such as massive emboli or organic heart disease, cardiac 
failure may precede respiratory arrest. In such eases attempts at resuscitation 


are usually futile. 
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Fig. 2.—The relationship of cyanosis to hypoxemia. 

a, The anemic patient with complete anoxemia has an ashy gray pallor. 

b, The normal patient with moderate hypoxemia appears moderately cyanotic. 
c, The normal patient with severe hypoxemia appears very cyanotic. 

d, The plethoric patient with moderate hypoxemia appears very cyanotic. 


In hypoxia the extrinsic muscles of the eye become spastic and position 
of the eyeball is determined by action of the strongest muscle, the inferior 
rectus. The third nerve becomes paralyzed. The pupil therefore dilates, and 
does not react to light. The patient’s expression appears wild or staring. 

Cyanosis is not a reliable indicator of depth of anesthesia or degree of 
hypoxia (Fig. 2). Its value as an indicator of hypoxia depends upon the total 
quantity of hemoglobin in the blood. Five grams of reduced hemoglobin per 
one hundred cubic centimeters of blood are necessary to produce clinically 
recognizable cyanosis. Plethoric individuals, as in the polyeythemias, may have 
as much as twenty grams of hemoglobin per one hundred cubic centimeters of 
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blood. In such persons there may be extreme cyanosis without oxygen-want. 
Indeed, such patients are cyanotic before induction, because in their preanes- 
thetic condition they have more than five grams of reduced hemoglobin. On 
the other hand, in severe anemic states, there can be as little as five grams of 
hemoglobin, and in such persons cyanosis could not be produced unless all the 
hemoglobin were reduced, a situation inconsistent with sustained life. An ashy 
gray pallor in the anemie patient is thus more alarming than cyanosis in the 


plethorie. 

Several other factors may alter the signs of anesthesia. Morphine used 
for sedation contracts pupils and depresses respiration; atropine used to de- 
press the vagus dilates the pupils and inereases the pulse rate. Carbon dioxide 
accumulation causes a rise in blood pressure and increases the depth of respira- 
tion. Shock will cause a fall in blood pressure and an increase in pulse rate. 
Inhalation agents (Vinethene, ethyl chloride, ethylene, or ether) alter the 
clinieal pieture by earrying the patient into deeper planes of anesthesia. 


Pentothal Sodium 


With Pentothal Sodium a different set of signs is used to determine the 
stages of anesthesia. This classification has been proposed by Etsten and 
Hemivich’ : 

Stage I. Clouded Consciousness.—Kuphoria characterizes this stage. The 
patient responds to questions but his answers reveal cortical depression. 

Stage II. Hypersensitivity to Pain (Clamp Applied to the Skin).—The 
heginning of this stage is marked by loss of consciousness. The patient does 
not have the exaggerated reflexes seen when inhalation agents are used; 
there is exaggerated reflex response to pain. 

Stage III. Surgical Anesthesia.— 

Plane 1.—Diminished response to painful stimuli. 

Plane 2.—Museular response to painful stimulation is abolished; pupillary 
dilation and respiratory changes may still be evoked. 

Plane 3.—Pupillary and respiratory response are abolished. 

Stage IV.—Respiration is depressed and blood pressure falls toward 
shock levels. 

Several side reactions are met with in Pentothal Sodium anesthesia. Apnea 
may be produced at any stage by administering the drug too rapidly or in too 
high concentration. In light Pentothal Sodium anesthesia pharyngeal and 
laryngeal reflexes are hyperactive, and coughing, sneezing, yawning, or laryn- 
geal spasms may oceur. Hyperirritability of the pharynx and larynx is par- 
ticularly important for the dentist who works near these structures. They 
must not be stimulated. 

Summary 
1. Evaluate the patient during anesthesia by physiological criteria. 
2. All signs and symptoms must be observed, evaluated, and the patient’s 


status understood. 
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3. Nitrous oxide-oxygen (with supplemental agents) is the anesthetic of 


choice for the dental office. 


4. The signs and stages of Pentothal Sodium anesthesia differ from those of 


inhalation agents. 


Cie Le 
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Oral Roentgenology 


OUTLINE OF A DETAILED AND SYSTEMATIC METHOD OF 
PROCEDURE IN OBTAINING A SATISFACTORY PERIAPICAL 
ROENTGENOGRAPH IN AN ADULT PATIENT 


MatrrHuew Lozirer, B.S., D.D.S.,* New York, N. Y. 


ie SECURE a periapical roentgenograph in an adult patient with maximum 
efficiency, to save time and energy of the operator and the patient, and to 
produce a roentgenograph of genuine diagnostic quality and one that ean be 
accurately duplicated at some future time, the following outline of a detailed 
and systematic method of procedure will be found particularly satisfactory. 
Its use is recommended to insure a more efficient approach to one’s presently 
employed technique, especially in a full-series examination. It should be em- 
ployed routinely, consistently, and in the order deseribed. 

1. If the patient arrives wearing an overcoat, shawl, hat, or rubbers, ask 
him to leave these in the waiting room before ushering him into the x-ray 
room. If many exposures are being planned, ascertain whether the patient 
has been subjected to roentgen examination or radium treatment during the 
previous two weeks. 

2. If the patient is wearing removable dentures, to aid compression of 
the film-retaining finger, only the one of the jaw being examined should be 
removed. The denture should be deposited into a receptacle filled with water 
or into a piece of wax paper. 

3. Take the patient’s handbag and eyeglasses and deposit them in a safe 
plaee. Still better, to avoid forgetting to return these to the patient, hand 
them to the party accompanying him. 

4. Ask the male patient to unbutton his collar. This measure will enable 
the roentgenologist to align the patient’s head in any required position with- 
out appreciably interfering with normal respiration. When more than one 
roentgenograph is to be taken, ask the patient to remove his coat to make him 
more comfortable, especially in summer. 

5. Ask the female patient to remove her lipstick, handing her a tissue for 
this purpose. 

6. Ask the patient to wash his hands, indicating location of soap and 
towel. This is particularly called for when more than one roentgenograph is 
to be taken. Upon oceasions, instead of having the patient wash his hands, 
wipe his film-holding finger yourself with a tissue wipe. 





*Formerly Instructor in Oral Surgery, New York Post-Graduate Medical College Hospital; 
Formerly Attending Oral Surgeon, Bellevue Hospital. 
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7. Whenever convenient, have the patient rinse his mouth or spray his 
mouth yourself with some pleasant-tasting, mildly astringent mouthwash. 
This will sometimes minimize the gagging reflex and is especially recommended 
before a full-series examination. 

8. Seat the patient in the chair. For all periapical exposures the chair 
backrest should be positioned vertically to the plane of the floor and aligned 
with the patient’s shoulder blades. When necessary, caution the patient to 
sit erect and not to slump down. 

9. Place the towel, if one was previously used by the patient, upon his lap. 
If a lengthy examination is being planned, place a lightweight rubberized apron 
over the patient’s chest, to protect his clothing. Have within reach a tissue 
wipe, a small hemostat, a thin cocktail glass rod, and when examining the 
upper molars, a couple of small gauze sponges and a tissue retractor. The tis- 
sue wipe is used to hold and dry the moist film packet after it is removed from 
the mouth. The hemostat is used to assist in realigning the free film margin 
of the film packet and the cocktail glass rod, to expose the crown of the tooth 
to be examined for alignment purposes. The sponge is used to stem abundant 
flow of saliva, encountered especially in examination of upper molars, and the 
tissue retractor is used, adequately to expose the occlusal surface of the upper 
molars to be examined. The thin, flat blade of the handle of a groove director 
was found to serve here as an ideal tissue retractor. 

10. Establish proper chair-floor level distance essential for convenient 
examination of the area to be examined and proper chair direction, to allow 
the x-ray cone to be within easy reach of this area. This is particularly es- 
sential whenever a stationary apparatus is being employed. 

11. Employing a mouth mirror and without touching the patient’s face 
with your hands, examine the tooth to be roentgenographed in order to align 
the chair headrest properly. Thus, for example, it may be necessary to move 
the headrest backward, in order to be able to ineline the patient’s head farther 
back and to make it possible to align the buceal half of the occlusal surface 
of the lower molars to be examined with the plane of the floor, as is always 
indicated. Or, it may be necessary to move the chair headrest considerably 
forward, in order to be able to position the patient’s head in a forward posi- 
tion and to make it possible to align the buceal half of the occlusal surface of 
the upper molars to be examined with the plane of the floor, as is always in- 
dicated. In addition, make certain that the backrest and headrest are locked 
securely to avoid vibration during the exposure. 

12. When examining an upper tooth, observe the character of the palatal 
vault and the buecopalatal or labiopalatal alignment of the crown of the tooth 
to be examined. When examining a lower molar, observe the buccolingual 
alignment of its occlusal surface, and when examining any other lower tooth, 
observe the character of the buccolingual or labiolingual alignment of its 
crown. 

Remember that a deep palatal vault requires a decreased and a flat palatal 
vault an inereased verticohorizontal angulation. Any abnormality in the 
alignment of the crown of the tooth to be examined requires a change from 
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the standard verticohorizontal angulation, and the character of the align- 
ment of the occlusal surface of a lower molar controls its verticohorizontal 
angulation. To get the best results a close preoperative observation of these 
factors is at all times important. . 

13. Turn on the current in the apparatus, establish proper milliamperage, 
and set the proper exposure time. 

14. Remove the film packet from the film safe dispenser. With the mod- 
ern-type film safe dispenser, the film packets can be delivered without being 
touched by hand. However, whenever the hinge-type film dispenser is being 
used, the operator’s hands should be washed before he removes the film 
from it. 

15. Wash your hands, preferably in front of the patient. 

16. Carefully relieve the appropriate corners of the film packet. 

17. Prepare the patient’s film-retaining finger by indicating it to the pa- 
tient. 

18. Stand facing the patient in order to see clearly the area of examination 
when positioning the film packet. When necessary, reassure the patient as 
to the painlessness of the entire procedure. 

19. Before introducing the film packet into the mouth, ask the patient to 
open his mouth as widely as possible. The fact that the average patient can 
open his mouth wider than he usually does ean be readily ascertained. Carry 
the film into the mouth, position it correctly over the area to be examined, and 
gently but adequately adapt it to the tissue. 

20. Retaining the film packet with one of your hands, lead the patient’s 
prepared finger into the mouth with your other hand, placing it correctly over 
the film. 

21. Whenever indicated, realign the free border of the film packet, em- 
ploying your fingers, hemostat, or both, for this procedure. The employment 
of a pocket flashlight or, still better, a specially constructed small electric 
light (Burton), held either by the assistant or by the patient’s free hand, is a 
primary necessity for correct positioning of the film packet as well as for 


es 


proper alignment for transverse angulation. 

22. In examining the upper teeth, particularly the molars, place a small 
gauze sponge under the patient’s tongue whenever excessive salivation is 
either noticed or is being anticipated. 

23. Instruet the patient to compress his finger against the film packet 
and then to elose on it with his opposing teeth, always remembering to assist 
freeing his lips. 

24. When examining an upper or a lower molar, first align the patient’s 
head perpendicularly to the plane of the floor. Then either raise or lower his 
chin until the bueeal half of the occlusal surface of the tooth is aligned 
parallel with the plane of the floor. 

When examining any other tooth, align it perpendicularly to the plane 
of the floor, to obtain a more accurate portrayal of its root or roots, perio- 
dontal membrane, and lamina dura. Touching the patient’s eyes or ears dur- 
ing the alignment-should best be avoided, being disagreeable to some patients, 
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25. Ask the patient not to move. Carefully align the cone-directional 
line with the crown of the tooth (when examining an anterior tooth) or with 
the occlusal surface of the tooth (when examining a premolar or molar) to 
establish transverse angulation. 

26. Observe the tip of the x-ray cone for any sign of oscillation, which, 
however slight, should best be checked before proceeding with the exposure. 

27. With the exposure timer in hand, place yourself at a safe distance 
from the x-ray cone, ask the patient to hold his breath, and make the exposure. 
Both the patient and the milliammeter should be observed during the ex- 
posure. 

28. Replace the exposure timer. Gently and gradually remove the film 
packet, depositing it into a tissue wipe, and then blot it very thoroughly. Re- 
move the sponge from under the patient’s tongue and hand him a tissue wipe. 
Move the x-ray tube away from the patient, so that he will not strike it when 
he gets off the chair. 

29. Before making another exposure, deposit the exposed film into a lead 
receptacle or into the compartment of the film safe provided for this particular 
purpose, to safeguard it against secondary radiations. 

30. Record all the nonstandard data pertaining to the exposure, together 
with the patient’s name, address, phone number, and the name of the person 
who referred the patient. Return the patient’s handbag, glasses, and denture. 
Indicate to the patient the wall mirror, which should be conveniently located 
in the x-ray room. 

With consistent employment of this outlined orderly procedure, correct 
approach will soon become automatic, eliminating repetition of unnecessary 
motions and saving a good deal of time. It will also enable the operator to 
produce more satisfactory diagnostic roentgenographs with fewer exposures 
and a minimum of retakes. 


369 East 149TH STREET. 














RADIODONTICS.* I. RADIODONTIC TECHNIQUE 


A. PortTER 8S. SwEEt, D.D.S.,** RocHeEster, N. Y. 


URING the autumn of 1895, the Director of the Physical Institute of the 

Maximilian University in Wiirzburg, Germany, was so fascinated with 
the work of Leonard and Hertz, and of Hittorf and Crookes, on the cathode 
rays, that he devoted himself exclusively to this study. For the detection of 
cathode rays he made a small fluorescent sereen of cardboard, covered with 
fine erystals of barium platinocyanide. On Friday evening, November 8, he 
was working alone in his laboratory. He had covered the pear-shaped eathode- 
ray tube with a jacket of black cardboard and was testing the opacity of the 
cover by operating the tube in the completely darkened room. Suddenly he 
noticed a weak light that shimmered some distance from the tube. He found 
it emanated from his barium platinocyanide screen. 

The man, of course, was Wilhelm Conrad Roentgen, and he had discov- 
ered an energy with the hitherto unheard-of ability to penetrate denser ma- 
terials. He called the emanation rays and, to indicate they were different 
from other kinds of rays, ineluded the prefix ‘‘X.”’ 

Fourteen days after his discovery the first dental radiograph was made 
and the seience of radiodonties was thus founded. This new dental science 
erew rather slowly for years, but finally, with the development of better ap- 
paratus and films, attained such a size that it is, and rightly should be one of 
the more important subjects in any dental curriculum. 

In the early days of the century a radiograph was seldom used except to 
locate a fracture or a foreign body. As time went on more and more dental 
uses were discovered, and finally, some dentist, more keen than the average, 
thought of making full-mouth examinations. 

At first only 9 or 10 exposures were made but this proved inadequate for 
several reasons. In the first place such a small number of films just could 
not cover the area in the average mouth. It was seldom possible to get a good 
view of the cuspid and sometimes difficult to examine satisfactorily several 
other teeth in such an examination. In addition, with ten films the best one 
could expect was to view a tooth from a single angle, and progressive radio- 
dontists soon realized that it was necessary to view each tooth from at least 
two angles in order to make a satisfactory interpretation. 

The number of films used in a full-mouth radiodontie examination has, 
therefore, been inereased to 16. While this will provide at least two good 
views of each tooth in the average mouth, present-day practice is to use this 
as a minimum and make sufficient exposures so that every root apex can be 
examined from two different angles. This will, at times, necessitate making 


*Lecture given in the course on “Diagnostic and Surgical Technics,” under the auspices 
of the New York Institute of Clinical Oral Pathology, Oct. 19, 1949. 


**Editor, Dental Radiography and Photography. 
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20 to 30 radiographs in order to be sure that nothing is overlooked. In ad- 
dition, these are usually supplemented with Bitewing radiographs and, when 
necessary, with occlusal and extraoral exposures. 

The main thing that caused the increase in the number of radiographs 
in a periapical examination was the fact that in many instances a second 
radiograph made at a slightly different angle revealed things that were not 
recorded in the original radiograph. In the instance shown here the patient 
had complained of severe pain in the maxillary left central incisor region, but 
a single radiograph failed to reveal any trouble. Another radiograph made 
with the same vertical, but a slightly different horizontal angle, revealed a 
suspicious area at the apex of the tooth. Still another radiograph made at 
a still different angulation recorded a definite area of osteoclasia. 

Another instance, where the patient complained of pain in the mandibular 
first molar region, revealed no cause for discomfort in the first radiograph. 
While preparing to fill the root canals, another radiograph was made with 
diagnostic wires in situ. The first radiograph had been made with the central 
ray directed at the mesial root of the first molar, but when the second radio- 
graph was made the central ray was shifted to the distal root. This slight 
difference in angulation was sufficient to disclose pathosis on the mesial aspect 
of the mesial root near the apex. 





Fig. 1, A. Fig. 1, B. 


An even better example of the results obtained from different angles is 
shown in this ease. The first radiograph of a maxillary right third molar area 
(Fig. 1, A) was unfit for interpretation because too high a vertical angle had 
been used. The teeth were foreshortened and distorted and the bone between the 
two molars seemed to fill the embrasure. Another exposure was made from a 
lower vertical angulation (Fig. 1, B), and conditions in both embrasures were 
accurately visualized and a definite area of osteoclasia recorded around the 
apices of the first molar roots. 

In order to show how wrong an impression a single radiograph can give, 
we can examine these two radiographs of a mandibular third molar. The 
first exposure (Fig. 2, A) was made with the central ray directed at the distal 
of the second molar and showed the second and third molars in direct contact 
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with each other. Since the first molar was not adequately shown, another radio- 
graph (Fig. 2, B) was made with the central ray directed at the mesial of the 
second molar. This showed considerable bone resorption around the first and 
second molars that was not so evident before and, even more surprising, that 
the third molar was actually positioned some distance from the second molar. 





Fig. 2, A. Fig. 2, B. 


Radiographic Quality 

It is absolutely necessary that all radiographs should be of the finest qual- 
ity for two reasons: (1) it is diffieult and, in many eases, impossible to in- 
terpret a radiograph of inferior quality correctly; (2) unless radiographs are 
of the best quality they will lack permanence and will therefore lose their 
value as records. 

Each and every radiograph should, insofar as possible, show undistorted 
images of all the teeth in the area under examination in correct size and per- 
spective. They should record the periodontal membrane and lamina dur 
around each and every root and show the area in good detail around and he- 
yond the ends of the roots. In addition, the radiograph should be neither too 
light nor too dark but of a density that permits the visualization of the great- 
est amount of information. Unless our radiographs comply with these require- 
ments we cannot expect to secure adequate interpretation and may, therefore, 
make ineorrect diagnoses. 

Unless radiographs are properly processed they will not become per- 
manent reeords. Good records are needed while work is being completed and 
it is necessary to save these records. This is even more necessary now that 
there seems to be a tendency on the part of the courts to interpret the statute 
of limitations as beginning when the patient becomes aware of the negligence. 
This means that a patient after twenty years may suddenly decide that negli- 
gence was committed and still have two years in which to file suit. Radi- 
ographie records should, therefore, be saved for an indefinite time. In ad- 
dition, if one lives in a state that contends that the radiographs are the prop- 
erty of the patient, a dentist should habitually use two-film packets so that he 
can give one set to the patient and still retain his records. 

Radiographie quality sometimes depends on, or is affected by, the type 
of film used. In general there are four types of emulsion on the market: slow, 
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intermediate, fast, and rapid processing. The difference between the first 
three is largely a matter of exposure time. The slow film has an emulsion on 
only one side. The intermediate speed film requires only half the exposure and, 
like all the other dental and medieal films, has emulsion on both sides of the 
film base. More dentists by far use the intermediate film than any other. The 
fast film requires only one-quarter the exposure of the intermediate film and 
is designed for those who use the long target-film distance techniques. It can 
also be used to advantage with children and nervous people for its extremely 
short exposure provides less chance for securing fuzzy radiographs due to 
patient movement. The rapid-processing film requires the intermediate ex- 
posure but takes much less time to develop. This makes it possible for the 
busy exodontist, for instance, to see a radiograph made during operation min- 
utes quicker than with films requiring longer development. In addition, if 
one has a need for a film midway in speed between the intermediate and fast 
films, in other words, a film that requires one-half the exposure of the inter- 
mediate film, the rapid-processing film can be exposed in this manner and 
then given full development to produce an entirely satisfactory radiograph. 

There will be times when film size will affect radiographic quality. It is 
obviously impossible to manufacture all the various sizes of dental film that 
might be desired by the many radiodontists. Manufacturers have, there- 
fore, established various standard sizes. After a great deal of research a 
standard-sized periapical film was developed which is one and five-eighths by 
one and one-fourth inches. Obviously this is too large for children, so the size 
for the child’s periapical film was established as seven-eighths by one and 
three-eighths inches. 

In some instances patients will be found with such narrow arches that 
it is impossible to use the standard periapical film without considerable bend- 
ing. This, of course, produces a distorted image. It has, therefore, been the 
practice of precise radiodontists to use the smaller children’s size packet in 
such mouths and thus secure a radiograph of satisfactory quality. This, as 
you know, is called the No. 0 size packet. A new size periapical packet, the 
No. 1, which measures one by one and five-eighths inches, has just been placed 
on the market. The normal-sized periapical packet must be bent in a narrow 
mouth to radiograph the anterior teeth. This will, of course, produce distor- 
tion in the radiograph. On the other hand, either the No. 0 or the No. 1 
packets can be used in such a mouth to provide an unbent surface for reeord- 
ing these teeth. 

The new No. 1 packet, however, was introduced for those who use the long 
target-film distance technique and so it is a fast film. Exposure, therefore. 
should be only one-fourth that used for an intermediate film. 

Correct Density 

At long last a radiodontist has established a standard of radiographic 
density. At a meeting of the Section on Teaching Radiography, of the Ameri- 
ean Association of Dental Schools, in 1947, Main' said that in the finishe 
radiograph 
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. you should see the faintest outline of your gingival tissues... your film [thus] has 
e maximum diagnostic value. You can pick this [outline] up in edentulous spaces. If there 
a full complement of teeth, you cannot see the soft tissue except distal to your third molar 


regions. .. . But as a rule there are one or two edentulous spaces and you can see it there. 


This is a good standard and certainly a step in the right direction. 

All too often we see radiographs that are lacking in density. Such a 
adiograph is bound to lack detail also for it never had the chance to record 

These radiographs were underexposed or underdeveloped. 

Perhaps even more often we see radiographs that are too dense. Such a 
radiograph prevents proper interpretation because much of the fine detail is 
blocked out and cannot be seen with ordinary illumination. While this radio- 
eraph might yield its secrets to the intense light beam of an industrial x-ray 
viewer, the dentist does not have such an instrument available. Radiographs 
like this are caused by overexposure, overdevelopment, or fog. 

To return to Dr. Main’s standard. Is it enough? There is almost as much 
dissimilarity in the techniques used in viewing radiographs as there is in the 
matter of density. Much of the disagreement concerning satisfactory radio- 
ographie density is undoubtedly due to this wide variety of methods. Ob- 
viously, if a dentist uses a light source of comparatively low intensity, the 
radiograph must be thin and of a low density in order to be interpreted. Con- 
versely, if he uses a brilliant light beam of high intensity, his radiographs 
must be darker and of higher density. Sweet? pointed out that viewing con- 
ditions should always be the same and that every dentist should make an 
effort to have them as nearly ideal as possible. For this reason, it would seem 
that Main’s rule should inelude a qualifying statement that covers these fac- 
tors. Would it not be better, then, to state the rule for correct density like 
this? In dental radiographs of correct density, the radiodontist should be able 
to see a faint outline of the gingival tissues in edentulous spaces or distal to 
the third molars when the radiographs are examined in the manner he habitu- 
ally employs. This is the nearest to standardization we can get, for the time 
will never come when all radiodontists will view their radiographs under 
identical conditions. But, if each radiodontist will attempt to satisfy this 
rule, there will be greater uniformity in density and a consequent improve- 
ment in radiodontie interpretation. 

When we attempt to apply our rule for the production of radiographs of 
correct density, there are a number of factors that immediately confront us. 
These concern the type of film to be used, the age of the patient, the presence 
of pathologie conditions, processing room lighting, the condition of the proe- 
essing solutions, processing technique, and film storage. If we can analyze and 
correctly integrate all of these factors, we can expect a radiograph of correct 
Censity. Such a radiograph should reveal clearly every structure and should 
have adequate contrast. It should be easy to distinguish and interpret the 
condition of the lamina dura, the periodontal membrane, the pulp chamber 
end eanals, the tissues of the teeth, and the medullary framework of the bone. 
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Different types of film have been previously discussed. It is obvious th: 
density will not be correct unless the type of film used is given the exposw 
that it calls for. In other words, to give an intermediate film the slow e> 
posure would result in too much density. To give a fast film intermedia‘ 
exposure would give too little density. Always follow the manufacture: 
directions that are included with the film. 

The bones of a newly born child are normally less dense than at any oth 
time. As the child grows older, there is a steady increase in the mineral co: 
tent of the bones throughout life. For this reason, it is obvious that an e 
posure which will produce correct radiographic density during childhood wi 
not continue to do so as the child grows older. Any attempt at exposw 
standardization, therefore, must take this bone density increase into consider: 
tion. The exposure factors usually given are for an adult of from 20 to 40 
years of age. If you are dealing with a child under 10 years, these factors 
should be halved. If the patient is over 60 years old, they should be doubled. 
Intermediate ages require proportionate changes in exposure. However, i 





Vig. 3, A. Fig. 3, B. 


any age these exposure factors may not be correct, for all individuals do not 
conform to any statistical average. If, therefore, a given exposure does not 
give correct density, it is not necessarily the factors that are wrong——the pa- 
tient probably differs from the average. If radiographs are too light, in- 
crease the exposure time; if too dark, shorten it. 

There are also certain diseases, such as acromegaly, that greatly increase 
the density of bones. If these conditions are encountered, increase the ex- 
posure factors or use a faster film. Avoid increasing the exposure and trying 
over and over again to get a good radiograph, however, for there is danger 
that in doing this you might give the patient too much x-radiation. It woul: 
be well to limit the total exposure in any given area, no matter what type o! 
film is being used, to twice that required for a slow film. If this will not pro- 
duce a satisfactory radiograph, it will be better to postpone further examin 
tion for a couple of weeks. 

Unless film is stored under good conditions where it is not exposed to 
heat, humidity, chemical fumes, or extraneous x-radiation, there is dang 
that radiographs will be overdense because of fog. An ordinary partition 
offers little resistance to x-radiation. Film should be kept in a lead-lined box 
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or drawer until taken into the exposure room. There, also, it should be kept 
in a lead-lined box or a lead dispenser before exposure and placed in a lead 
receptacle immediately after exposure. 

As we all know, a radiograph that is too thin is the result of under- 
exposure or underdevelopment. We also know that one that is too dense is 
the result of overexposure or overdevelopment. Some seem to have forgotten, 
however, that this fault can also be caused by fog. 

At times this factor can be most bothersome, for it is often the unrecog- 
nized eause of high density radiographs. Fog is easy to recognize, however, 
for it not only adds to the density but also cuts down on the contrast of a 
radiograph (Fig. 3, A and B). A fogged radiograph (Fig. 3, B) does not have 
the ‘‘sparkle’’ of one accurately exposed and properly processed on unfogged 
film. This is because the fog has, in a sense, added a curtain of cloudiness to 
the radiograph. Fog can be recognized best in regions that were least exposed 
to the x-rays: metal fillings, crowns and bridges, cortical bone, root canal 
fillings, and the enamel caps of the teeth. Every effort should be made to 
understand how fog oceurs so that it can be prevented. Fog can be produced 
by faulty conditions in either the exposure or processing room. Its preven- 
tion in both will be discussed in a subsequent paper. 
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Oral Pathology 


THE DENTAL PICTURE OF SPONTANEOUS PARATHYROID 
INSUFFICIENCY 


STANLEY A. Lovestept, D.D.S., RocHESTER, MINN. 


LINICAL dental findings in parathyroid insufficiency are rare. The in- 

frequent occurrence of the disease itself is one reason the dental picture 
is not better known. When one considers the three types of hypoparathy- 
roidism it is more readily seen why the dentition is so seldom involved. 

The parathyroid glands are occasionally removed during thyroidectomy. 
In such postoperative hypoparathyroidism the dentition would not be affected 
if the dental development were completed prior to the operation for goiter. 
Since most thyroid disease treated surgically is in adults, postoperative para- 
thyroid insufficiency would not be expected to involve the teeth. 

In the case of neonatal hypoparathyroidism,' a condition occasionally ex- 
isting at birth because of the mother’s compensatory hyperparathyroidism and 
which is usually corrected by the development of the infant’s own parathyroid 
glands shortly after birth, the transient hypocalcemia, if severe enough and if 
it persists long enough, may be recorded in the enamel of the teeth. 

The idiopathie type of hypoparathyroidism is the third type and is of 
unknown origin. The symptoms® of the disease are similar to those of para 
thyroid insufficiency, which may include convulsions, laryngeal spasms, devel- 
opment of cataracts, mental retardation, and change of the skin and hair. 

In the cases showing symmetrical calcification of the cerebral basal gang- 
lia reported by Camp* and herein reviewed, the ages of the patients at the 
onset of the symptoms of parathyroid insufficiency varied from 21% to 42 years 
If the low blood calcium values do influence enamel formation, then one may) 
expect the occurrence of a chronologically altered enamel, to some degree, when 
hypoparathyroidism occurs prior to the time the enamel is formed. This is in 
line with Sarnat and Schour’s‘ work in which they have stated that the 
approximate time of a metabolic upset might be estimated by a knowledge ot 
the chronology of tooth formation. Albright’ said that ‘‘when hypoparathy 
roidism develops before the teeth have entirely formed, one finds aplasia 0! 
hypoplasia of the teeth from that point in their development at which th 
hypoparathyroidism came in. There, if the disease develops in a child at abou! 
the twelfth year of age, the teeth will be entirely normal except for blunting 
of the root ends of the cuspids, premolars, and second molars and hypoplasi: 


Read at the third annual meeting of the American Academy of Oral Pathology, Chicag« 
Ill., Feb. 6, 1949. 
From the Section on Dental Surgery, Mayo Clinic. 
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, 


{ the crowns of the third molars.’’ The members of this Academy recognize 


the generalization just made to the teeth; there are, however probably some 


ifferences of opinion regarding the altered formation of the dentine and the 
enamel. Albright® went on to say that the bones are definitely more dense in 


liypoparathyroidism than in the normal state. An entire symposium could be 
developed around the question of why these changes oceur. 

Albright and Ellsworth,® in 1929, reporting the caleitum and phosphorus 
studies in a case of idiopathic hypoparathyroidism of a boy 14 years of age, 
stated that the boy had had measles at 5 years, with the first spasm at 9 years. 
Reference to the teeth was simply ‘‘teeth in poor repair.’ 

Drake, Albright, Bauer, and Castleman,’ in 1939, reviewed 8 cases in the 
literature and added 6 of their own. It was interesting to pay particular 
attention to their cases and the dental observations. 


, 


In their Case 1 the patient was 52 years old and had ‘‘abscessed teeth.’’ In such an 
elderly patient no developmental disturbance would be expected. In Case 2 the patient had 
measles at 7 years of age. Also chicken pox and whooping cough were childhood diseases. 
\t the age of 17 years, dental roentgenograms ‘‘showed the upper third molars unerupted 
and malposed. The premolars were approximately a centimeter shorter in length than 
they should be, and the roots were stubby.’’ There is probably little in this dental report to 
he called diagnostic. Case 3 had been reported by Albright and Ellsworth and has already 
been referred to: a boy 14 years old had a history of his first carpopedal spasm at the 
age of 9 years and was reported to have ‘‘teeth in poor repair.’’ In Case 4 there was no 
dental reference. In Case 5 ‘‘dental sepsis’? was present. In Case 6 necropsy was per- 
formed at the age of 13 years. There was no dental reference except that the teeth began 
erupting at the age of 2 months. This subject had measles at the age of 4 years. 

These authors found little of etiologic significance and no hereditary fac- 
tors. Their criteria for chronic idiopathic hypoparathyroidism were low serum 
calcium, high serum inorganie phosphorus levels, normal bone texture by roent- 
venograms, and the absence of renal insufficiency. 

Emerson, Walsh, and Howard,* in 1941, reported 2 cases of idiopathic 
livpoparathyroidism with a quite complete dental report on 1 ease. 


The patient in their first case had measles at the age of 2 years. The dental report was 
s follows: ‘There has been much interference with the developmental processes of the 
ental organs. The enamel of the incisors and six year molar teeth, which is developed in 
ie first year of life, is markedly hypoplastic, while that of the bicuspids and twelve year 
olars (as seen by roentgen-ray) is more perfectly formed. There is gross malarrangement 
the teeth of both arches, which is in all probability due to the disharmony between the 
‘foliation of the deciduous teeth and the eruption of the permanent. This condition has 
roceeded to such an extent that several of the permanent [teeth] are definitely impacted in 
me and will either never erupt or will erupt far out of their normal position.’’ 
The patient in their second case was a woman, aged 52 years, in whom there would be no 


ental changes. 

Sutphin, Albright, and MeCune,® in 1943, reported 5 eases (3 in siblings) 
f idiopathic hypoparathyroidism associated with moniliasis. 

The patient in their Case 1 had measles at the age of 2 years. At the time of examina- 


m the 12-year-old boy had moniliasis but ‘‘nothing dental.’’ In Case 2 a girl, aged 5 years, 
id two or three carious teeth. Roentgenograms of teeth did not reveal abnormalities. This 
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girl died at the age of 14 years of ‘‘urinary calcification.’’ In Case 3 the patient was 
girl, aged 12 years, whose first tooth had erupted at 8 months. She had had measles at ti 
age of 3 years and whooping cough at age 4 years. At the time of examination ‘‘the tee 
were quite dirty and the upper mid-incisor and lower canine teeth were missing; the remaini: 
teeth were irregular in shape. This patient also had Addison’s disease and tuberculos 
She died. In Case 4, in which the patient was a girl, aged 7% years, the roentgenogra: 
of the teeth failed to contribute significant information. In Case 5 the patient was a g 
with a history of measles at the age of 1 year and pertussis at the age of 3 years. Cary 


” 


pedal spasm developed at the age of 6 years. ‘‘There was extreme dental caries. Dent 
films showed normal calcification of the erupted teeth. The enamel of the unerupted bicuspi 
appeared somewhat hypoplastic. ’’ 


One cannot review these cases without being aware that measles has 
usually been one of the diseases frequently mentioned in the history of the 
patients. 

I have reviewed the histories of the 12 patients showing symmetrical ea|- 
cification of the cerebral basal ganglia reported by Dr. Camp of the Mayo 
Clinie and added 4 more which were not reported because calcification did 
not exist at the time of the report. One of his cases (Case 3) is not used, as 
it is a case of postoperative parathyroid insufficiency. Intraoral roentgeno- 
grams were made in 8 of the cases, with none for the other 7. In 5 cases there 
was roentgenographic evidence of altered amelogenesis. 


Case 1.—The patient was a man, aged 44 years. Parathyroid insufficiency was 
diagnosed with but a two years’ history of symptoms. No intraoral roentgenograms were 
taken, nor was any reference made to the patient’s teeth. 


Case 2.—A boy, aged 13% years, gave a history suggesting the onset of his disease 
six years previous to his examination. The patient was not seen in dental consultation. 
The physician noted ‘‘poor teeth.’’ The history stated that the patient complained of 
‘*pain in his teeth.’’ The boy had had measles and pertussis, but notation of the age at 


which these diseases occurred had not been made. 


Case 3.—A woman, aged 42 years, gave a history of the symptoms of the disease 
having existed at least six years. No roentgenograms or dental consultations were arranged 
for. No reference was made in the record to teeth. 


Case 4.—A woman, aged 19 years, gave a history of measles at the age of 7 years. 
Six months after the measles her first symptoms of cramps developed. There was nothing 
in the history regarding her teeth. No roentgenograms or dental examinations were mace. 


Case 5.—Onset of symptoms for this man, aged 19 years, occurred at the age of !1 
years. No reference to a dental examination was made in the record. 


Case 6.—Symptoms of the disease were first observed at the age of 144 years. At an 
examination made when the girl was 14 years old the note ‘‘the teeth malformed and 


earious’’ was made. 


Case 7.—This man, aged 58 years, gave a history suggesting the onset of hypopara- 
thyroidism six years previously. Intraoral roentgenograms showed the man to have excellent 
teeth. 

Case 8—A man of 18 years had had symptoms of hypoparathyroidism since tie 
age of 5 years. The physician noted, ‘‘ All teeth hypoplastic. ’’ 

Case 9.—A woman, aged 48 years, gave a history of cramps following a pregnan“y 
at the age of 27 years. Intraoral roentgenograms were not suggestive of any poor enamel 
formation. 
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Case 10.—A woman, aged 32 years, gave a history of scarlet fever at the age of 
years. Symptoms suggestive of hypoparathyroidism developed at the age of 13 years. 
traoral roentgenograms taken at the time of her examinaiton did not reveal unusual 
iracteristies of the remaining anterior maxillary and mandibular teeth. No record was 
ude of the reason the posterior teeth were removed; so it may be that they were poor 


eth. The jaws appeared roentgenographically to be ‘‘ osteoporotic.’’ 


Case 11.—A woman, aged 28 years, gave a history to suggest the onset of symptoms 
the age of 5 years. When she was 13 years of age Dr. Albright had made the original 
agnosis of idiopathic hypoparathyroidism. At the time of our examination the dental 
entgenograms showed little of importance except for a suggestion of faulty enamel 
rmation of an impacted or unerupted maxillary third molar. The premolar roots were 
mewhat shortened in appearance. This is the only case of root shortening in this 


ries of cases. 


Case 12.—A woman, aged 28 years, had been edentulous for seven years. The first 
mptoms of hypoparathyroidism were noted at the age of 11% years. Intraoral roentgeno 
rams at the time of her examination showed three retained third molars to be present in the 
ws (Fig. 1). They had been removed, with no mention being made as to their apparent 

lack of enamel. The roentgenograms showed the teeth to be of more or less average length 
and size, The space normally occupied by enamel seemed, in the roentgenograms, to be free 


of any radiopaque substance. The specimens were not kept after operation. 





ig. 1.—Case 12. The dental root formation of these third molars appears essentially normal 
as to shape and dimension. There is an absence of normal enamel. 


Case 13.—A woman, aged 27 years, was first seen at the Mayo Clinic with the com- 
aint of poor vision. Her history revealed that at the age of 6 years she had had measles, 
lowed by carpal spasms; after this she had occasional carpopedal spasm. When 15 years 
d she had a generalized convulsion. She was treated from the age of 15 to 17 years with 
leium pills and powders. Since that time she had only occasional carpopedal spasms. 
xamination showed photophobia, changes in the hair and nails, no eyebrows, and few lashes. 
ie said her fingernails had occasionally fallen out. The examining physician made the note: 


teeth very poorly developed’’ (Fig. 2). Moniliasis had been present over the past four 





_. Fig. 2.—Case Hypoplasia of enamel resulting from spontaneous para‘hyroid tetan 
which began in early childhood. (Reprinted with permi from Keating, F. R., Jr.: The 
Normal and Pathologic Physiology of the Parathyroid ¢ is). Am. J. Orthodontics and Oral 

17.) 


Surg. [Oral Surg. Sect.] 3 19 


‘te 


Fig. 3.—Case 13. Rventgenographically, the maxillary third molars appear to be almost 
totally lacking in enamel. Several other teeth do not have normal thickness of enamel. (The 
restorations seem to be retained quite well.) 


i. 


Fig. 4.—Case 14. The second and third molars are unerupted at the age of 15 years. I 
development these molars apparently failed to form enamel and the roots may be consider¢ 
somewhat shorter, although the premolars seem within normal limits as to length; they la 
normal enamel. 
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ars. The patient is frequently checked and every effort is made to keep her in calcium 
ilance. There has been no observable change in the intraoral roentgenograms over a period 





four years | Fig. 3). 


Case 14.—The patient in this case is a sister of the patient in Case 13. At the age 

f 3 years she had measles. At that time she had a convulsive seizure with spasm of the 
ands. The mother, having seen this once before in the older child and having been told that 
was due to caleium deficiency, immediately gave the child some calcium. The mother 





Fig. 5.—Case 14. The upper roentgenograms were taken in 1945; the lower roentgenograms, 
in 1948. There is some positional change of the teeth and completion of root formation. 





ig. 6.—Case 15. Roentgenograms taken at the age of 7 years. The onset of clinical symptoms 
of spontaneous parathyroid insufficiency was about the age of 2% years, 
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said, ‘‘When patient is out and doesn’t have her calcium medication her bones will acl 
all over and also her teeth.’’ Roentgen examination showed symmetrical cerebral calcificati: 
of basal ganglia. The bone age was 11 years; the chronological age, 15 years (Fig. 4 
Dental roentgenograms taken in 1945 and 1948 showed some relative positional change of t! 
second and third molars (Fig. 5). There has been no change in the enamel of these teet 


Case 15.—A girl 3 years of age was first seen because of eleven convulsions which o 
curred in the six weeks prior to her admission. At the time of examination, a roentgenogra 
of the head gave negative results. At that time no reason was found for the convulsiy 
disorder. The patient returned at the age of 7 years, having had convulsions of a grand mi! 
nature in the four-year interval. She had deteriorated mentally, was very nervous, frequent! 
fell to the floor, experienced anorexia, and vomited sometimes. She was very uncooperativ: 
Roentgenograms of the head at this time revealed calcification of the basal ganglia, and « 
diagnosis of spontaneous parathyroid insufficiency was made. To aid in establishing 
the approximate time of onset of this disease, the Section on Dental Surgery was asked to see 
the patient in consultation. Because of her uncooperativeness it was necessary to resort to 
Pentothal Sodium intravenous anesthesia to expose the dental roentgenograms. (Fig. 6 
Six cubic centimeters of Pentothal Sodium were used after 1% gr. (0.1 Gm.) of Seeonal 
had been given three times in an effort to sedate the patient. A kodachrome picture was 
taken at the same time that the intraoral roentgenograms were made. 


Comment 


A definite effort has been made to avoid any discussion of hypoparathy- 
roidism. I have accepted our medical colleagues’ diagnoses and looked fo1 
references to my own field of interest, namely, the teeth. No attempt has been 
made at this time to correlate the clinical dental picture with the physiologic 
features of the disease. Many excellent research men have studied chronologic 
enamel aplasia. The more work that is done, the more interesting become the 
possibilities of the interpretation of oral findings given by the oral diagnos- 
tician as part of a complete physical examination. 
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Professional News Items 


The Second Mid-Atlantic States Seminar in Oral Medicine, 
Nov. 5 to 10, 1950 


The Postgraduate Courses of the School of Dentistry of the University of Pennsylvania 
is offering the Second Mid-Atlantie States Seminar in Oral Medicine at Skytop Club, in Penn- 
sylvania’s famous Pocono Mountains, on Nov. 5 to 10, 1950. The seminar has been scheduled 
for the week immediately following the 1950 convention of the American Dental Association 
in Atlantic City. The general theme of the second seminar deals with the biology of bone 
and growth and development as it affects, or is affected by, the teeth and jaws, the anatomy 
and pathology of the periodontal tissues, and diseases of the blood of interest to the general 
practitioner. An outstanding faculty has been assembled for this purpose and the contribu- 
tion of each clinician and investigator has been integrated for the most effective presentation 
of the subjects. 

The clinicians include Dr. Wilton Marion Krogman on Growth and development, Dr. 
Joseph P. Weinmann on the biology of bone and bones, Dr. Carl V. Moore on diseases of the 
blood of interest to the dentist, Dr. Edward J. Ryan on psychosomatic aspects of dentistry, 
Dr. John R. Thompson on the temporomandibular joint, Dr. Balint Orban on periodontal dis- 
ease, Dr. Lester W. Burket on oral medicine, and Dr. J. L. T. Appleton. 

Attendance for participation is limited to members in good standing with the A.D.A., 
\.M.A., or similar or comparable groups. The fee for this seminar, including registration, 
lodging, and meals for the five days is $225. Veterans who can furnish a satisfactory Certifi- 
cate of Eligibility and Entitlement will receive a credit of $150 toward the total fee. En- 
rollment is limited. Applications will be accepted in the order they are received. 

For further information write Dr. Lester W. Burket, Director, Postgraduate Courses, 
School of Dentistry, University of Pennsylvania, 4001 Spruce Street, Philadelphia 4, Penn- 
sylvania. 


Conference on Periodontal Disease 


A conference on periodontal disease will be jointly sponsored by the Dental Study See- 
tion of the National Institutes of Health, Public Health Service, Federal Security Agency, 
and the United States Army, United States Navy, United States Air Force, and Veterans 
Administration. 

This conference will be held at the Institute of Pathology, Western Reserve University, 
Cleveland, Ohio, on May 19. 

The program will include the following participants. Ample opportunity will be pro- 


viled for discussion, 


Dr. Isaac Schour Terminology and Classification 

Dr. Maxwell Karshan Etiology 

Dr. Harold Hodge Caleulous Formation 

Dr. Donald Kerr Systemic Relations 

Dr. Henry Goldman Pathological Changes in Soft Tissues 
Lt. Col. Joseph Bernier Pathological Changes in Hard Tissues 
Dr. Clifton Dummett Orthodontia and Periodontal Disease 
Dr. Irving Glickman Tissue Metabolism 


Dr. David Marshall-Day Epidemiology 


This conference will be open to all who are interested in periodontal disease. 
For further information or hotel reservations write to Thomas J. Hill, Western Reserve 
versity, 2085 Adelbert Road, Cleveland 6, Ohio. 
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The First Annual Berkshire Conference in Periodontology and 
Oral Pathology 


Tufts College Dental School Postgraduate Division will conduct an advanced ¢ 
ference in periodontology and oral pathology under the direction of Dr. Irving Glickn 
and staff, at Eastover, a resort hotel in Lenox, Massachusetts, June 13 to 17, 1950. T 
conference will consist of four days of lectures, seminars, and panel discussions regardi 
clinical problems by outstanding teachers and clinicians in dentistry, medicine, and their 
related fields. 

The curriculum is arranged so that the mornings and evenings are devoted to pro 


fessional activities, with afternoons open for recreation. 


Italian Convention on Stomatology 


The twenty-fifth annual Italian Convention on Stomatology promoted by the A.M.D.I. 
(Italian Medico-Dental Association), affiliated society to the F.D.I., will be held ft 


n 


Sept. 26 to 30, 1950, at Stresa (Lake Maggiore). 




















Operative Oral Surgery 
PRINCIPLES AND TECHNIQUE OF EXODONTIA 


RANK W. Rounps, A.B., D.D.S., D.Sc.(Hon.), Boston, Mass, 


(Continued from the March issue, page 283.) 


Inferior Cuspid 


HE inferior cuspids are often the last teeth to be removed from ihe nouth— 
; pe because they are less subject to decay than the other inferior incisors 
but on account of their importance as supports for various kinds of artificial 
restorations. Since their long, strong root and encasement in dense ossistructure 
renders them exceedingly valuable as abutments or anchorages for removable 
constructions, their elimination is frequently postponed until their usefulness 
is definitely gone. Many conditions involving them furnish ample reason for 
condemning them, however, among these being excessive caries or periodontoclasia, 
incurable apical pathogenesis, malposition, or impaction. Fig. 28 shows types 
of inferior cuspid formations which are common. Attention is again directed 
to their relatively broad mesial and distal surfaces in relation to their narrower 
labial and lingual aspects, the occasional bifureation of the root, and its curvature 
at the apical third. 

Position of Patient and Operator.—These postural relationships and the 
placement of the operator’s left hand and fingers when operating on inferior 
anterior teeth have been described in a previous installment. It has been em- 
phasized that as a rule the posterior stance of the operator is the most satisfactory 
one, although when extracting the four inferior incisors the anterior position 
usually permits the correct techniques to be carried out as well. In certain 
instanees the same reasoning may apply to inferior cuspids (Fig. 114) but, in 
general, better control and execution of extraction movements can be attained 
by adhering to the proved scientific standardized posterior position. When 
operating in either position the head of the patient is turned slightly to the right 
or left as the ease may require. 

Forceps.—Standard Forceps No. 6 is usually the instrument of choice for 
the extraction of an inferior cuspid, although Standard Forceps No. 8 is also 
serviceable, particularly if the tooth is fractured or when decay is extensive. 
Standard Foreeps No. 9 is rarely suitable owing to its narrow beaks. 

Order of Extraction.—The same order of extraction applies to the inferior 
cuspid as to the superior cuspid. When the adjoining lateral incisor, first 
premolar, or both are also to be removed, their extraction should precede that 
of the euspid sinee such a sequence allows a freer adjustment of the forceps, 
lessens the osseous resistance to be overcome, and permits the extraction 





movements to be more effectively made. 


405 











406 FRANK W. ROUNDS 


Application of Forceps.—The application of the forceps to a cuspid is th: 
same as that described for an incisor, one beak being first applied to the lingua! 
surface, followed by the labial application with the other beak. The same precau 
tions are taken to avoid engaging the soft tissue with the forceps as are exercise: 
with all teeth. The operator’s right hand should grasp the forceps at the 
extremity of the handle in order to create as great a lever force as possible wit) 
the minimum application of power. The beaks are directed downward with 
sufficient force to engage them firmly against the process. If the correct applica 
tion is thus made, with the pressure in line with the axis of the tooth, and if the 
root is conical, it alone often suffices to loosen the tooth prior to the execution 
of any extraction movement. (Figs. 119, 120, and 121.) 


Alveolar Application of Forceps.— When the alveolar process surrounding 
this tooth is normal an alveolar application is not practicable, especially on 
the lingual surface. Since the tooth is situated at the angle of the arch, the 
osseous structure on the inner curvature is too dense to allow the beaks to cut 
through it with any degree of success. This application is only satisfactorily 
made when the margins of the alveolus are carious or exceedingly thin and 
should be removed anyway at the time the tooth is extracted. 


Extraction Movements.—The extraction movements are identical with 
those described and illustrated for the superior cuspid, their force being 
modified to correspond with the resistance to be overcome. The first move- 
ment is to the labial side, followed by lingual pressure. These movements are 
repeated according to need until the tooth is released, when it is withdrawn 
in line with its axis. 

Complete Labial Displacement.—This deflection is common with this tooth 
and the method of extraction is very much like that for the superior cuspid in 
a similar position. If space is ample for the adjustment of its lingual beak, 
Standard Forceps No. 6 is used in the usual way or possibly a mesial and distal 
application may seem more feasible (Fig. 122). If for any reason this instru- 
ment is not practicable, Standard Forceps No. 8 is equally satisfactory if space 
on the lingual aspect permits. However, if the displaced tooth is in too close 
proximity to the lateral incisor and first premolar and the approach to the 
lingual surface is very limited, Standard Forceps No. 9 usually can be adapted 
to that surface. Care must be taken, however, to prevent its narrow labial beak 
from slipping. When no lingual adaptation is possible the mesiodistal attach- 
ment is the only recourse, the selection of forceps being made from those men- 
tioned previously in terms of the greatest adaptability. 

The first and principal extraction movement is necessarily to the labial side 
and such space as is gained thereby is taken up by a readjustment of the forceps. 
A linguolabial attachment is often made possible after the tooth has been forced 
away from the approximating teeth. 

If the crown is so displaced that no forceps can be securely adjusted, the 
Cryer lever is applied to the distal surface with the pointed blade forced down 
to engage the wall of the root. Utilizing the process as the fulerum the handl 
is turned distally and leverage executed. If this does not loosen the tooth, th 
blade is released from the point of penetration and foreed farther down on thi 
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Fig. 119. 


Fig. 120. 





Fig. 119.—Position of the operator’s hands and disposition of the fingers when applying 


Standard Forceps No. 6 to the inferior right cuspid. IDlustration shows the posterior stance. 


After George B. Winter.) 
Fig. 120.—Correct application of Standard Forceps No. 6 to the inferior left cuspid. 


Note the relative positions of operator and patient and disposition of the fingers of the left 


and, (After George B. Winter.) 

Fig. 121.—Application of Standard Forceps No. 8 to the inferior right cuspid. The 
yperator stands behind the patient and the fingers of the left hand protect the soft tissues. 
After George B. Winter.) 
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root and the leverage procedure repeated until release from the bone is accom- 
plished. Then delivery of the tooth from its socket can be effected by carrying 
out the forceps technique. 





Fig. 122.—Mesiodistal application of Standard Forceps No. 6 to a labially deflected inferior 
right cuspid. Note that the labial gum flap has been released prior to instrumentation. 


Complete Lingual Displacement.—The inferior cuspid is not often com- 
pletely displaced to the lingual side of the arch, but when such a ease is pre- 
sented, the use of the Cryer lever should, whenever possible, precede the forceps. 
After the tooth is loosened, Forceps No. 8 or No. 9 is employed to complete the 
extraction or the beaks of Forceps No. 6 are adjusted to its mesial and distal 
surfaces. Occasionally the position of the tooth is such that the lever cannot 
be applied without endangering an approxima] tooth. This difficulty may be 
overcome by purposefully removing the crown of the cuspid before attempting 
to apply the lever. Perhaps a simpler method and one that is recommended, 
when the tooth to be removed is in a fair state of preservation and the approach 
through the approximal space on the labial surface between the lateral incisor 
and first premolar permits its use, is to loosen it with a blunted chisel in the 
manner already described for a superior premolar and an inferior lateral incisor 
when in like position (Fig. 117). 


Partial Displacements.—I'or partial displacements either labially or lin- 
gually, Standard Forceps No. 8 or No. 9 are used, depending on the amount 
of available space for their adjustment. One beak is first adjusted to the con- 
stricted surface of the tooth, that is, the lingual side in a labial displacement 
and the labial side in a lingual displacement. The other beak is then attached 
to the opposite side. When firmly seated, the initial extraction movement is 
made in the direction of the deflection, as forcibly as possible without breaking 
down the process. If this fails to loosen the tooth, the next force is applied 
moderately in the opposite direction. The slight space thereby gained permits 
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a reapplication of the forceps farther down on the root, and by repetition of the 
movements release of the tooth from the socket is accomplished. 

Extensive Caries.—If the destruction of the crown by caries is principally 
on its mesial side, with comparatively good structure remaining distally, the 
tooth’s attachment is broken up by applying a Cryer lever to the distal side 
using the process as the fulerum. This method is rarely applicable on the 
mesial side as the lessened bulk of process in that area renders the stability of 
the lateral incisor vulnerable. In such ease it is often necessary to remove enough 
of the process to permit a dependable application of Forceps No. 8. 

If the seat of caries is located labially or linguaity, but nut extensive enough 
to materially weaken the crown, the forceps is applied as though loss of structure 
did not exist, care being taken that the beak engaging the tooth over the area 
of decay passes below the gingival margin of the cavity. The decay may extend 
below the process, but, in that ease, the process itself is usually carious and 
allows enough alveolar application to engage firm tooth structure. If the lateral 
incisor and the first premolar have been extracted, mesial and distal application 
is made. The first extraction movement is made toward the side affected by 
the caries. 

Cuspid Root.—The method for removing the root of an inferior cuspid, 
if sufficient structure remains to permit the use of the forceps, differs little from 
that for removing a superior cuspid; but if decay has progressed to a point to 
preclude the initial use of forceps, the application of a Cryer lever is usually 
indicated and the instrument is applied to the distal side of the root. The 
foreeps may then be attached after the root is raised from its seat in the socket. 

Seldom should an attempt be made to extract a deeply seated inferior 
cuspid root with forceps or lever until a sufficient amount of the labial plate of 
process has been dissected away to permit adequate access and allow a correct 
adjustment without creating unnecessary trauma. 

Fracture.—The long root of the cuspid, its occasional distal curvature at 
or near its apex, and its substantial osseous encasement render it particularly 
liable to fracture during attempts to extract it, particularly if its crown is 
weakened by caries. Should this accident occur, the foreeps may be reapplied 
if the process permits, and the extraction may be completed as though operating 
on a root. 

When the alveolus projects above the remaining part, repeated application 
of forceps merely adds to the trauma and usually results in failure to accomplish 
the objective. Planned dissection of the labial plate of process with chisels con- 
stitutes a saner approach, and the broken fragment is then removed in the 
manner described for the extraction of any deep-seated root. It is evident, of 
course, that the release of an ample labial soft tissue flap is essential prior to 
any instrumentation. 

Impaction.—The inferior cuspid is seldom impacted but occasional cases 
are encountered. The techniques of removal of impacted cuspids will be dis- 
cussed later under the general heading of impacted teeth. 


(To be continued.) 


403 COMMONWEALTH AVENUE. 














PLASTIC CLOSURE OF ALVEOLAR ANTRAL TRAUMATIC 
PERFORATIONS AND CHRONIC FISTULAE, 
PRESENTING AN IMPROVED 
TECHNIQUE 


Maurice J. OrINGER, D.D.S., New York, N. Y. 


ERFORATIONS into the maxillary antrum from within the oral cavity 
may be traumatic in origin or the aftermath of acute or chronic infection 
around posterior maxillary teeth. 

Traumatic perforation may result from accidental penetration in the proc- 
ess of removal of fractured posterior root apices, curettage of tooth sockets, 
or the extraction of teeth whose roots extend into an antrum that has a thin 
bony floor which is fused to one or more of the roots. Perforation may also 
occur while performing alveoloplasty on patients in whom the antrum dips 
almost to the crest of the alveolar ridge of the edentulous area. In the latter 
patients immediate closure is sometimes successfully attained by suturing in- 
cidental to the alveoloplasty. 

Alveolar antral fistulae usually are old, imperfectly healed perforations, 
or due to destruction of the bone forming the floor or walls of the antrum re- 
sulting from acute or chronic infection around the roots of posterior maxillary 
teeth, with ultimate termination in fistulous channeling through the soft tissues 
to the external surface of the overlying mucosa. 

When traumatic perforation of the antrum occurs during the removal of 
a tooth, the bleeding that ensues is usually not confined to the tooth socket alone. 
Some of the blood tends to flow into the antrum through the perforation. This 
blood may decompose, or it may produce a proliferation of granulation tissue 
that tends not only to fill the tooth socket, but also to extend into and partially 
or totally occlude the antral cavity. Saliva carrying microorganisms indigenous 
to the oral cavity may also seep into the antrum, so that infection is a common 
aftermath following antral perforation. 

Perforations into the antrum rarely heal by primary intention. The ciliated 
epithelial membrane lining of the antral cavity cannot bridge the gap of a per- 
foration unless there is a bed of underlying connective tissue upon which it can 
grow. This lining mucous membrane therefore tends to grow down along the 
walls of the tooth socket or along the fistulous tract, and thereby prevents spon- 
taneous healing. 

When an antrum becomes infected following perforation from within the 
oral cavity, irrigation and drainage of the affected sinus through the oral per- 
foration may be feasible in isolated instances. In most cases, however, the 
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surest, safest, and quickest method of clearing up the infection is by means of 
nasoantral puncture and irrigation by a rhinologist, in conjunction with surgi- 
cal corrective measures by the oral surgeon. 

There is a foraminal opening (the ostium maxillare) located high up on 
the median (lateral nasal) wall of the maxillary antrum.’ Due to its position 
close to the roof of the cavity, this foramen is apparently not intended for, and 
normally does not provide, a channel for natural drainage, although it often 
acts as somewhat of a spillway for pus in eases in which the antrum becomes 
completely occluded during acute empyemie infection. To effect satisfactory 
permanent drainage from a badly diseased antrum, a sluiceway or exit created 
close to the floor of the cavity is sometimes indicated. Such drainage is par- 
ticularly essential when the cavity lined by the inflamed ciliated membrane is 
largely or entirely occluded by either purulent exudate, by cystic degeneration, 
or by hypertrophie polypoid tissue. In such eases, the establishment of a 
permanent opening near the floor of the antrum by antrotomy creates a sluice- 
way that provides a safe exit for permanent drainage of the sinus. 

Oronasal antrotomy by the oral surgeon involves use of the modified 
Caldwell-Lue operation. An opening is made into the antrum from the buccal 
aspect, followed by antrotomy through the antral side of the antronasal wall. 
In a limited number of instances, as for the removal of large dentigerous cysts, 
this operation may be justified. It is, however, a much more drastic and ex- 
tensive procedure than the nasal antrotomy as performed by a rhinologist. 

In the nasal antrotomy the rhinologist, working from within the nose, in- 
cises a rectangular flap of lateral inframeatal (nasoantral) mucosa, which is 
undermined and reflected from its site. The underlying rectangle of bone is 
then removed from the nasoantral wall. Chronically diseased lining membranes 
and occluding masses are resected by curettage and removed from the cavity. 
The tissue flap is then placed on the floor of the antrum and held in position by 
a gauze dressing tightly packed into the cavity through the rectangular window 
until it heals in position or ‘‘takes.’’ The spillway which is thus created pre- 
vents recurrence of closure and permits the irrigation and treatment of the 
antrum to be readily and simply carried out whenever necessary. 

Roentgenographic Diagnosis 

Fig. 1 is a posteroanterior view of the skull. It shows the right maxillary 
antrum almost completely occluded by what proved to be a cystic mass filled 
with gelatinopurulent exudate. Fig. 2 is a view of the same patient after the 
antral cavity had been flooded with Iodochlorol? to determine and delineate the 
extent of the occlusion. 

Fig. 3 is an intraoral dental view that shows the alveolar antral fistulous 
tract resulting from an oral perforation into the antrum. Fig. 4 is an intraoral 
view showing a blunt needle in situ, inserted through the fistulous tract to flood 
the antrum with Iodochlorol. Fig. 5 is an intraoral view of the fistulous tract 
and floor of the antrum as outlined by the Iodochlorol. Fig. 6 shows an intra- 
oral dental view taken after the nasal antrotomy and plastic closure of the 
alveolar antral fistulous perforation had been performed. 
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Surgical Correction 
Since most alveolar antral perforations rarely heal by primary intention, 
it has been found necessary to attempt to effect closure by surgical correction, 
in order to prevent constant reinfection of the affected sinuses. Several tech- ; 
niques have been devised for attempting the desired closure by means of intra- 








Fig. 2. 


Fig. 1.—Preoperative view. 
Fig. 2.—Arrows point to Iodochlorol introduced into the antrum through the oroantral 
fistula. 
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oral plastic surgery.* These techniques have not proved uniformly successful, 
but most of them have been successful to varying degrees. All the techniques 
for effecting surgical closure have one common denominator that is an essential 
prerequisite for success. The antral cavity, as well as the affected tooth socket, 
must be in a normal, healthy state, completely free from infection or prolifera- 
tive granulation tissue before surgery can be successfully instituted. 


Fig. 3. Fig. 4. 





Fig. 5. Fig. 6. 


Fig. 3.—Arrow points to fistulous tract to antrum. 

Fig. 4.—Blunt needle inserted through fistulous tract. 

Fig. 5.—A, Iodochlorol in tract; B, Ilodochlorol in antrum. 

Fig. 6.—Postoperative view. 

Before elaborating on the technique to be presented in this paper, it may 
be advisable to review briefly a few of the techniques that are being used, in 
order to establish a basis for comparison of the respective merits of the pro- 
posed technique with the other techniques now in use. This brief review follows. 

1. The simplest technique in use consists of freshening the margins of the 
affected socket. A horizontal incision is then made across the center of the 
perforated socket, along the crest of the alveolar ridge. This incision is ex- 
tended as far beyond the periphery of the socket as the position of the adjacent 
teeth will permit. Incisions are then made into the buccal and palatal mucosae, 
approximately 1 em. longer than the original incision, and parallel to and 
equidistant from it. The buceal incision is made at the junction of the buccal 
and gingival mucosa, at the mucobuceal fold. 

The tissue at the periphery of the socket is trimmed somewhat, to form as 
much of a straight line as is possible, to help obtain closer coaptation of the 
central incision, which is ultimately to be closed with interrupted sutures. The 
thin, flat end of a periosteal elevator is inserted under the gingival mucosa from 
the central incision, and the tissues are freed from the underlying periosteum, 
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as far as the buccal and palatal incisions. This creates a certain amount of 
slack in the tissues, and permits the margins of the central incision to be pulled 
together to be sutured together along the crest of the alveolar ridge. 

As a surgical procedure this is a very simple technique, but this advantage 
is more than counterbalanced by two handicaps that make its success doubtful 
in most eases. First, it is difficult to prepare the margins of the central incision 
that runs through the circular area of missing tissue so that they will form a 
straight line for uniform coaptation without sacrificing a considerable amount 
of tissue, which in turn, will necessitate a considerable amount of stretching 
of the undermined tissues to bring them into comparatively close coaptation 
for suturing. Even more important is the fact that this technique requires the 
insertion of sutures over an area that provides no underlying support. 

It has been found that when sutures are inserted without firm bony support 
under them, they usually do not hold the approximating parts together success- 
fully, since there is a tendency for the tissues to sag into the hollow in the under- 
lying bone. Thus, the coaptation of the tissue margins is lost, as the sutures 
tend to cut through the tautly stretched tissues, or to give as the tissue sags into 
the perforated area. Healing is therefore not obtained in the area where it is 
most essential for successful closure of the perforation. This is experienced 
most frequently in cases of large perforations, as in the molar region, where 
the orifices of the tooth sockets are largest in diameter. 

2. Another technique used is based upon somewhat similar principles as 
the previous one. It consists of the following: the open socket is freshened. 
A square area of the mucosa around the open socket is excised. The buccal 
aspect of the periphery of the socket forms the labial side of this square. The 
palatal side is extended about 2 mm. beyond the periphery of the socket. Curved 
incisions are then made in the buceal and gingival mucosae, starting high in the 
buceal vestibule, to form a sliding (French) flap. The flap is undermined and 
two or more horizontal slash incisions are made on the raw undersurface of the 
flap, without cutting through to the external surface. The flap is then pulled 
down into position so that it covers the open socket and approximates the palatal 
mucosa of the prepared square. Sutures are inserted, one at each side and one 
at the medial junction of the flap with the palatal mucosa. The incisions on 
the buccal aspect are then sutured. 

Undermining and the horizontal slash incisions create sufficient ‘‘give’’ 
to permit the flap to be pulled into position. By extending the flap onto the 
palate, sutures are inserted over firm bony support. An advantage claimed 
for this technique is that it avoids need for denuding an area of the palate to 
obtain a flap, as other techniques do. The disadvantages’ noted with this tech- 
nique are: there is constant tension on the flap, with danger of having the sutures 
eut through the tissues; the thinned buccal mucosa overlying the slash in- 
cisions may tear easily if much tension is exerted in stretching the tissues to 
form the flap; muscle attachments are often severed in making the buceal in- 
cisions; constant traction on the sutured buccal margins by lip and cheek move- 
ments results in considerable discomfort and frequently results in displace- 
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ment of the sutures; the height of the buccal vestibule in the incised area is 
markedly reduced; usually three to four months are permitted to elapse before 
prosthesis is attempted. 

3. A technique that has proved successful in most instances utilizes a flap 
of tissue obtained from the mucosa of the hard palate to cover the perforated 
socket. The margins of the socket are freshened. The surface epithelial layer 
of mucosa is resected from the tissue of an area around the orifice that extends 
3 to 4 mm. beyond it mesially and distally, if the anatomical positions of the 
adjacent teeth permit, and also extends on the buceal aspect from the alveolar 
ridge to the muecobuceal fold. 

The palatal mucosa is then inci8ed to form a diamond- or scimitar-shaped 
flap of tissue wide enough to cover the prepared area and long enough to go 
over the bueeal aspect and extend beyond the incision at the mucobuceal fold. 
A small triangle of tissue is excised at the end of the distal border of the flap, 
to allow for rotation of the flap without undue impingement on the tissues. 
The epithelial layer is then resected from the surface of the area of palatal 
mucosa on which the flap will rest when rotated, as well as from the free end of 
the flap itself. 

The flap is then freed from the underlying periosteum, rotated, placed over 
the orifice and raw-surfaced surrounding mucosa, and the free end of the flap 
tucked through the incision at the mucobuceal fold. Sutures are then inserted 
at the mesial and distal borders of the flap at the crest of the ridge, and at the 
mucobueeal fold. This flap usually ’ satisfactorily to effect closure, 


“é 


takes’’ 
but results in a bulky mass of tissue over the operative area that requires many 
months to be resorbed to the level of the surrounding mucosa. It also results 
in a large denuded area on the palate, due to the need for a flap sufficiently long 
to permit it to be tucked into the mucobuceal fold. 

If the flap is not eut long enough to permit its insertion through the in- 
cision at the fold, it may create tension on the flap and on the suture and result 
in failure of the operation, so there is a natural tendency to cut the flap longer 
than is actually needed, with a proportionately larger denuded area than neces- 
sary. Because the bulky flap takes a long time to be fully resorbed to the level 
of the adjacent tissues, restorations with fixed bridgework must be delayed for 
many months. Partial and full dentures may be constructed after initial heal- 
ing has occurred, but these will require relining or remaking after resorption 
has occurred. 

4. The technique that will now be presented in detail is based upon refine- 
ments of the previous techniques. The refinements are based upon sound prin- 
ciples of plastic surgery, and eliminate the objectionable features of the previous 
techniques. One of the principles of plastic surgery is that perfect coaptation 
of tissue margins is essential if perfect union without bulkiness or scarring is 
desired. Definite preparation for the seating of tissue to form a tissue inlay 
is of great help to insure such coaptation and is incorporated in this technique. 

The work is divided into a preoperative and an operative stage, and the 
patient is seen twice for this operation. The preoperative stage consists of 
taking an impression for a study model on which a pattern for the operative 
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procedure is prepared. The pattern wil] facilitate the operative procedure by 
reducing the surgical operating time. It helps to conserve tissue, and assures 
a perfect prepared seating for the tissue flap, to form a tissue inlay. This re- 
sults in perfect coaptation of the tissue margins and thereby eliminates un- 
necessary bulk. 

At the first visit, the open socket is lightly packed with gauze almost to 
the top of the orifice. This prevents impression material from extending into 
the open antrum, yet reproduces the outline of the orifice of the involved socket. 
The alginates, colloids, and hydrocolloids make the best impression material for 
this purpose. After the impression has been taken, the thickness of the gin- 
gival mucosa around the socket can be determined by inserting an explorer point 
or hypodermic needle into the tissue and measuring the depth of penetration. 
This is to be done only if the stone model will be scraped as described later. 
The patient is then dismissed, to return for the surgical stage at a second visit. 

A stone study model is made from the impression. If an acrylic splint is 
to be inserted to protect the denuded palatal area postoperatively, this model 
is duplicated and the splint processed on the duplicate model. A sheet of pink 
baseplate wax is warmed and carefully adapted to the master model on both the 
palatal and the labial aspects. The proposed tissue flap can then be prepared 
in the wax as outlined below and manipulated until it is the desired size and 
shape, without further preparation of the model, and used as the pattern. For 
greater accuracy, I prepare a seating in the mode] in the following manner: 


An area forming three sides of a square is marked off around the orifice on the study 
model, with the palatal margin of the socket forming the fourth side. The sides of the 
square are extended approximately 2 mm. beyond the periphery of the socket. This out- 
lined area on the model is then scraped to a depth equal to the estimated thickness of the 
gingival mucosa of the area, as previously determined. The walls forming the square are 
prepared perpendicular or slightly undereut (Fig. 7). By undercutting slightly, allowance 
is made for the tendency of the basal layers of cells to bulge, thereby assuring better co- 
aptation of the surface margins without distortion or distention. 

A sheet of pink baseplate wax is then warmed, placed over the model, and closely 
adapted to it without thinning the wax. The wax covering the depressed area of the pre- 
pared square is cut out. The wax on the palatal aspect is then incised to the estimated size 
and shape to form a suitable flap with which to cover the perforation and fit into the pre- 
pared square (Fig. 8). A rectangular-shaped flap appears best suited for this purpose. 

In planning this flap, the source of an adequate blood supply must be considered. At 
approximately the posterior third of the hard palate, close to the alveolar portion of the 
maxilla, lies the palatine groove leading from the greater palatine foramen. The great 
palatine artery, which supplies the soft tissues of the palate, lies in this groove.4 If the 
position of the proposed flap is planned so that the base of attachment is at the posterior 
part of the hard palate, the base will include this artery or its branches, and thus provide 
an ample blood supply to the flap. 

A small triangle of wax is excised at the distal margin of the flap, to permit rotation 
without puckering. The wax is again slightly warmed to permit manipulation. The wax 
flap is then lifted, rotated, placed over the open socket, and trimmed until it fits exactly into 
the prepared area like an inlay. After the flap has been trimmed to suitable size and shape 
and seated into the prepared square, the wax over which it is superimposed is incised. The 
flap is then restored to its original position on the palate, without thinning or distortion. 
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Fig. 9. 





Fig. 7.—Stone model with square area prepared around open socket. 
Fig. 8.—Preliminary approximate wax pattern of flap. 
Fig. 9.—Icntire prepared area scraped on model, 
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The newly incised wax is removed and that area scraped on the model just as the 
initial square had been (Fig. 9). If, as frequently occurs, a considerable amount of 
trimming was required to create an exact fit, this pattern can be removed, a fresh sheet of 
wax adapted, and the finished result of the first pattern duplicated in the fresh wax (Fig. 
10). We now have an exact pattern of the proposed procedure, similar to the ‘‘mock-ups’’ 
used by industry, or the patterns and molds used in maxillofacial and plastic surgery. 





Fig. 11.—Protective acrylic splint in position. 


We are now ready to proceed with the surgery. When the patient returns 
at the second visit, the area is suitably anesthetized. The tissue and bony mar- 
gins of the open socket are freshened. Then using the prepared model and 
wax as a pattern, incisions are made in the oral mucosa to duplicate the pre- 
pared areas and the flap. The tissue of the prepared areas is excised. The 
flap is freed from the underlying periosteum, lifted, rotated into position, and 
inserted into the prepared seating created by the tissue excision. 
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Six or more sutures are then inserted to unite the coapted margins of the 
flap to the surrounding mucosa. Two sutures are inserted through the margins 
of the bueeal aspect, and one each through the margins of the mesial and distal 
aspects, close to the bueeal and lingual surfaces of the adjacent teeth, or in the 
same relative position on the alveolar ridge if the adjacent teeth are missing. 

The area that has been denuded of tissue on the palate to provide the flap 
is protected postoperatively with either a dressing of surgical cement, or a 
mixture of zine oxide, resin, and eugenol with cotton fibers incorporated into the 
mix,? or, as I prefer, with a previously processed clear acrylie splint to cover 
the entire operative field (Fig. 11). The splint, which had been processed on the 
duplicate model, is inserted after the denuded area has filled with blood that 
has formed a clot. The denuded area heals readily, filling in with granulation 
tissue that results in regeneration to the level of the surrounding mucosa. 


Summary 


This technique offers numerous advantages not found in the other tech- 
niques. By preliminary preparation of an exact pattern, the need for guess- 
work and approximation is eliminated. The actual chair operating time for the 
surgery is reduced to the minimum, thereby reducing the potential of surgical 
shock. The palate is denuded of tissue over the smallest area possible, to pro- 
vide the tissue needed for the flap. All sutures are inserted over firm bony 
support. 

The flap, having been inserted into a prepared seating like an inlay, is level 
with the surrounding mucosa and permits perfect coaptation of all tissue mar- 
gins, with no tension on the sutures. It eliminates the need to resect the surface 
layer of epithelium of the surrounding mucosa. As there is no extraneous bulk 
of tissue present from the outset, there is virtually no resorption to anticipate. 
Permanent prosthetic restorations ineluding fixed bridgework ean therefore be 
inserted soon after initial healing takes place. 


Conclusions 


Perforations into the maxillary antrum from within the oral cavity may be 
traumatic in origin or may result as an aftermath of acute and chronic infections 
around posterior maxillary teeth. Antral perforations rarely heal by primary 
intention. It is usually necessary to resort to intraoral plastic surgery to effect 
closure in these eases. Surgery can be successful only when both the antrum 
and the involved tooth socket are free of infection or proliferative granulation 
tissue. 

Several techniques have been developed for the purpose of effecting surgi- 
eal closure. Failure has frequently accompanied attempts to effect closure by 
suturing areas that do not provide firm bony support for the flaps and the 
sutures. Suecessful surgical closure by the use of tissue flaps that result in the 
presence of extraneous bulk retards the restoration of missing teeth with fixed 
bridgework for many months, and necessitates the relining or remaking of other 
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prosthetic restorations after full resorption takes place. The technique pre- 
sented in this paper offers numerous advantages, eliminates many of the dis- 
advantages inherent in other techniques, and permits rapid definitive healing. 
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HYPOPLASIA OF THE MANDIBLE (PIERRE ROBIN SYNDROME) 
WITH COMPLETE CLEFT PALATE 


Report of a Case 


JAMES M. KeNNEDy, M.D., AaNp Epwarp C. TuHompson, D.D.S., URBANA, ILL. 


[IERRE ROBIN first called attention to the syndrome of hypotrophy of 

the mandible with associated glossoptosis and described the respiratory 
difficulties and the nutritional deficiencies in these patients. Subsequent re- 
ports in the literature have described this syndrome and its variations with 
a variety of associated congenital deformities. A number of authors have 
proposed therapeutic measures.” **° The case of an infant with microgna- 
thia, complete bilateral cleft palate, and glossoptosis with subsequent severe 
respiratory difficulty was observed at Carle Memorial Hospital (Fig. 1). 


Case Report 


This infant was born at Carle Memorial Hospital following a normal 
antepartum period. She was the mother’s third child; the first child, 9 years 
of age, had cerebral palsy and a speech defect, and the second child, aged 4 
years, was normal. The infant was delivered spontaneously and at birth 
weighed 6 pounds, 8 ounces. Head measurement was 131% inches, chest, 12 
inches, and body length, 20 inches. She was cyanotic at birth, and primary 
respirations were established with difficulty. After breathing was established, 
substernal and supersternal retraction was noted. These defects were obvious, 
but at that time the only other physical abnormalities observed were glossop- 
tosis and cleft palate. She was placed in an ineubator with oxygen, and the 
tongue was held temporarily by means of a suture. She did well the first 
few days, but had frequent cyanotic episodes. Because of fatigue when nurs- 
ing, gavage feedings were necessary, and she was maintained in an ortho- 
static position, as described by Pierre Robin. Various methods of maintaining 
an airway were attempted unsuccessfully by the Department of Oral Surgery. 
She lost weight to 5 pounds, 12 ounces, and her general condition deteriorated. 
Oxygen, subcutaneous fluids, liver extract, and vitamins were administered. 
On the fifth week her weight was 6 pounds, 3 ounces; cyanotic episodes were 
fewer, but she developed a severe bronchitis with increased respiratory dif- 
ficulty, and asymmetry of the chest was noted (Fig. 2). Penicillin, pharyngeal 
suction, and oxygen were used, and subsequently she improved. In the eighth 
week of life the weight was 7 pounds, 15 ounces, and small amounts of solid 
foods were offered, but she tolerated them poorly. Use of the Breck feeder 
was attempted without suecess. In the tenth week she had recurrence of the 
bronchitis and pneumonitis, and the cough was of sufficient intensity to pro- 
duce prolapse of the rectum which was reduceable. The therapy was re- 
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peated, and she improved; a transfusion was also administered. In the 
twelfth week there was recurrence of the bronchopneumonia, and she lost 
weight. There had developed on roentgenograms of the chest a widening of 
the shaft of the right ribs along the axillary line suggestive of fracture with 
callus, and rickets was evident despite adequate doses of a polyvitamin since 
the tenth day of life. 





Fig. 1.—Note the micrognathia. 





Fig. 2.—Marked respiratory difficulty is shown by the substernal retraction and deformity of 
chest. Malnutrition is obvious. 
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At five months of age, she was taking an evaporated milk formula, apple- 
sauce, and carrots, and did fairly well. The episodes of cyanosis were fewer, 
and weight was 7 pounds, 12 ounces. At this time she was transferred to the 
Children’s Memorial Hospital in Chicago, where she received oxygen, plasma, 
intravenous fluids, and a Casee formula. She remained there forty-two days 
before discharge to her home. At home the mother was able to feed her with- 
out great difficulty, but regurgitation was a problem. It was necessary for 
the family to hold the mandible forward manually throughout the twenty-four 
hours to prevent the excessive effort of respiration. The orthostatic position 
was not suecessful at home. 

At 6 months of age, weight was 6 pounds, 10 ounces, and she was maras- 
mie and of a dusky eolor. S. M. A. was given with egg yolk, meat, vegetable 
soup, and the caleulated intake was 80 calories per pound. She seemed to im- 
prove, and at the seventh month weight was 7 pounds, 4 ounces. The parents 
were able to provide adequate care at home. At the age of 8 months, she re- 
fused to take milk and foods, and developed marked diaphoresis and fre- 
quent periods of cyanosis with extreme dyspnea. Her weight was 6 pounds, 
15 ounees. She became markedly dehydrated, and her color was gray; she 
was seen at this time in the outpatient department. The pharynx was in- 
jected, and the chest contained rales throughout, so she was admitted to the 
hospital. In spite of oxygen, suction, penicillin, and major efforts at feeding, 
the cyanosis became more or less constant, the fontanel was depressed, and 
there was a prominent depression of the chest with generalized debility. Her 
condition remained statie for about ten days before she died. 

Autopsy was limited to an abdominal incision. The weight at death was 
7 pounds, head was 17 inches in circumference, and the chest was 12 inches. 
Total length was 23 inches. The body was marasmic, malformed, and without 
subeutaneous tissue, the skin hanging loosely. There was marked microgna- 
thia, a complete cleft palate, and the base of the tongue apparently fell against 
the posterior pharyngeal wall. The skull bones were soft. The liver was a 
uniform purple color, the spleen was not enlarged, and the stomach, intestinal 
tract, adrenal glands, and kidneys revealed no abnormalities. On opening 
the diaphragm free fluid was not present, and the pleura was thin. On the 
pleural surface of the lungs there were areas of small white thickened plaques. 
Small areas of atelectasis intermingled with areas of pneumonia were present. 
The pericardium and heart were apparently normal. Microscopie sections 
gave no additional information. 

Comment 

The physical abnormalities of this infant required her to utilize nearly 
all her energy in a respiratory effort, and, consequently, growth and weight 
gain were slight. 

Various measures of therapy considered at one time and another in- 
cluded: (1) tracheotomy—this procedure could have been done shortly after 
birth, but we were unduly encouraged during the first few weeks of life; (2) 
the headband for holding the mandible forward, as proposed by Davis and 
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Dunn® and Llewellyn and Biggs,? was not feasible because of the very soft 


> 


skull and the absence of an angle of the mandible; (3) closure of the palatal 
defect was not possible surgically, as there was inadequate soft tissue present 
on each side of the palate. Had this last procedure been completed, it is not 
unlikely that the respiratory effort would have been increased. Attempts 
to use a prosthesis were not considered; (4) skeletal traction on the mandible 
would have been unsatisfactory since the wire would have rapidly cut through 
the tissues. 
Summary 


An infant, presenting all the signs and symptoms of the syndrome de- 
seribed by Pierre Robin, had a precarious existence but showed an unusual 
tenacity for life. She failed to respond to conservative measures. Perhaps 
tracheotomy might have been indicated but this was not attempted. 
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MUCOUS CYSTS 


WituaMm C. Hurt, D.D.S., WAYNESBOoRO, Miss. 


UCOUS eysts, also termed mucous retention cysts or mucoceles, occur in 

the mucous membrane of the mouth or lips. They are not painful but fre- 
quently enlarge enough to become annoying and often cause some disfigure- 
ment, especially if loeated upon the lips. They occur most commonly in chil- 
dren.' 

These cysts are formed usually from the obstruction of a glandular duct 
or its orifice. Labial and buceal glands are most frequently involved, but the 
cysts have also been found upon the tongue and even the floor of the mouth. 

As the gland secretes, the obstructed duct enlarges and is gradually bal- 
looned out causing the overlying mucous membrane to bulge. As the dilata- 
tion continues, the distended surface of the mucous membrane becomes ex- 
tremely thin. When the swelling is greatest, the cystic area has a darker ap- 
pearance than the surrounding tissue, and the color, as described by Thoma,’ 
is greenish or greenish-bluish. The contents of the mass is a glairy, crystal 
clear, mucous fluid, normally, and this readily exudes if the membrane is pune- 
tured. Any break in the cyst wall may cause the contents to become infected. 
The size varies anywhere from 0.5 em. to 1.5 em. in diameter. The treatment is 
surgical removal. 

Case Report 

The patient, referred by her physician, was a 15-year-old well-developed 
white girl. Her general physical condition was good. She presented a cystic, 
movable mass on the right inner aspect of her lower lip, well within the labial 
vestibule (Fig. 1). The mass was slightly discolored but was not painful to 
manipulation.. The gross enlargement measured 1.4 em. by 1.6 em. The pa- 
tient stated that she had first noticed the mass two months previously and 
it had enlarged enough to become annoying. A clinical diagnosis of mucous 
cyst was made. 

The patient was premedicated with 1 gr. Seconal Sodium and the cyst 
enucleated under 114 per cent Monocaine Hydrochloride anesthesia. The incision 
was sutured with no drain. The recovery was uneventful. 

Upon incision of the eyst a clear, viscous, mucoid fluid exuded. The speci- 
men was sent to the pathology laboratory and the report received follows. 


Microscopic Examination.—Sections of the specimen showed a part of 
a fibrous cyst wall with a lining composed of epithelium resembling that de- 
rived from a salivary duct. The thickened portions of the cyst wall were 
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caused by nodular collections of mucous salivary gland acini and their duets. 


This salivary gland tissue was essentially normal in appearance. There was 
no evidence of specific type inflammatory or malignant change. 


Diagnosis: Mucoceele of lip. 





Fig. 1.—Mucous cyst within the vestibule of the mouth. 


Summary 
A brief discussion of mucous cysts has been presented followed by a case 
report with pathologie description of the specimen removed. 
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Oral Medicine 


THE GROWTH OF THE ‘‘WHOLE CHILD’’ IN RELATION TO 
DENTAL PROBLEMS 


WILTON Marion KroGmMan, Pu.B., M.A., Pu.D.,* PHILADELPHIA, PA. 


HE oral cavity is phylogenetically very old, since it is basically the aditus 

of the digestive system. As such, its developmental history has seen it evolve 
from the very primitive stomadeum to the comparatively elaborate vertebrate, 
mammalian, primate, and human dentofacial complex, replete with an intricate 
masticatory apparatus: bone, teeth, muscle, nerves. The oral environment, 
however, is but one portion of a cephalic complex that must serve not merely 
the function of digestion, but of neurologic, visual, respiratory, olfactory, and 
gustatory functions as well. In short the digestive system is only one of many 
in the cephalad end of the organism. 

Before we embark upon an analysis of the growth of this area in terms of 
general organic growth, it is necessary to have a common understanding of a 
few terms: growth, development, and maturation. In a sense the terms are 
roughly synonymous,t but there are implied different phases of the entire 
growth process. A fundamental definition of growth is that of D’Arey Thomp- 
son (1942): ‘‘The form of an organism referred in part to the direct action 
of molecular forees, in part to a more complex and slower process, indirectly 
resulting from chemical, osmotic, and other forces, by which material is intro- 
duced into the organism and transferred from one part of it to the other.”’ 
In this sense growth is essentially a bio-chemico-physical synthesis; this is the 
organizational side of the process. Since organization, i.e., transfer of material 
within the organism, presupposes an inerease in size, Krogman (1943) re- 
ferred to growth as simply ‘‘the equation of variations in magnitude plotted 
This, in essence, is the structural side 


against successive intervals of time. 
of the process. Growth, per se, is basically the sequential sum total of all 
changes, biochemical, morphological, and physiological, which an organism 
undergoes throughout its entire life span, from conception to death. 

The foregoing over-all definition presupposes two important phases: in- 
crease in complexity and specialization; progressive ageing of tissues and 
organs. The first may be referred to development, the second to maturation. 
We may resolve the overlap of the terms by saying that physical growth is 
achieved by: (1) ‘‘growing’’ (increase in size and change in proportions) 
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and by ‘‘growing up’’ (inereased specialization and complexity and the sum 
of age-changes). Certain it is that there is no clear-cut boundary line; the 
one process fades integratively into the other. 

If we accept the foregoing analysis of the process of growth as completely 
defying the separation of any single aspect or phase, then it should follow 
logically that no single system, no single area, may develop in isolation, un- 
affected by the totality of the process. Specifically, it seems wholly illogical 
to study dentofacial growth apart from the rest of the organism. Teeth and 
face, we hold, belong to the child, the whole child, and nothing but the child! 
Whatever dental problems we may encounter are ipso facto organic problems, 
and may be potential medical problems. This is our thesis and we shall 
elaborate it. 

It will be instructive to survey, very briefly, some of the techniques de- 
vised to study the over-all growth of the child. We are all familiar with the 
uncompromising rigor of the old height-weight-age tables. In these tables the 
child was either ‘‘on the beam’’ or he was not—no latitude about it. [One is 
reminded of the Procrustean bed of Greek mythology: the unfortunate over- 
night guest was either stretched out or lopped off to fit.] It was not long be- 
fore growth researchers rebelled at such an arbitrary use of age tables. An 
early step in the right direction was the recognition that linearity (height) and 
mass (weight) were not really comparable; the latter is three-dimensional, 
affected markedly by linearity (trunk height), laterality (shoulder, chest, and 
hip breadths) and by sagittality (chest and abdominal depths). So it was that 
the Pryor width-weight tables (1936) related height and weight on the basis 
of stature and hip (bi-iliac) width. For example, two boys, each aged 10 
years, each 53 inches tall, but one with 19.4 em. bi-iliae diameter, the other 


with 23.8 em., would have expected weights of 60 and 70 pounds, respectively, 
and yet both show a ‘‘normal’’ height-weight ‘ .t‘onship. 


One of the by-products of mass height-weight-age tables was a graphie 
delineation of ‘‘eurves of growth’’ in height and/or weight. These were es- 
sentially vector diagrams, with dimension plotted against time (dimension on 
the vertical axis, time on the horizontal). By their construction the curves 
sloped upward and to the right. These curves were usually—since they 
were based on cross-sectional data—a mere linking together of annual, or 
semiannual, averages (or whatever time units were chosen). Such curves 
merely emphasize increase-of-size-with-age and serve to obscure times or 
‘‘moments’’ of faster growth (‘‘spurts’’) or slower growth (‘‘decelerations’’) ; 
in fact they give only a smoothed-out, noncommittal interpretation; so much 
so, that when taken over as a principle of depicting dimensional increase in 
face sizes, they have led some investigators to deny any differential growth 
gradients in the facial bones. 

In Fig. 1 we have plotted the growth in height (lower line) and weight 
(upper line) of Chicago boys aged 2 to 19 years. The curves look alike, save 
that height grows a little more rapidly initially, weight more rapidly ter- 
minally. Yet, from these ‘‘cumulative curves,’’ it might be expected that we 
grow in height and weight at about the same rate and at about the same times. 
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But look at Fig. 2, which depicts the same data as Fig. 1, with the exception 
that now we are seeing how annual increments of growth are being added. Here 
height is above, weight is below. We see that actually we grow, as a whole, 
quite differently in height as contrasted with weight: height has an initial 
tremendous velocity; then gradual deceleration to about 11 years; then follows 
the prepubertal acceleration (or ‘‘spurt’’) for a few years; then rapid decelera- 
tion; weight, on the other hand, increases gradually until about 12 years; then 
a very marked ‘‘spurt,’’ reaching its terminus just as the height curve turns 
downward; then a deceleration in weight that paces the height slowdown. 
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Fig. 1.—Growth in height and weight of Chicago boys, aged 2 to 19 years. (This is a 
“cumulative curve.” ) 

This picture is the whole picture of height-and-weight growth. It means 
that cumulative curves based on age averages are not enough; it means that 
incremental eurves, even though they be based on averages, tell more. It 
means, finally, that the whole child must, inevitably, be studied as an indi- 
vidual, not as a totally submerged statistic in mass data. 

The emancipation of the child from arbitrary age standards and the 
granting of physical growth individuality to each child as a whole have been 
greatly advanced by the Wetzel ‘‘Grid for Evaluating Physical Fitness’’ 
(1941). Here in a single system, on a single chart, may be discerned the fol- 
lowing elements in each child’s physical growth progress: growth in height 
and weight; incremental progress in these two dimensions; body build, as 
delineated by the height-weight relationship; nutritional and physical status 
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and progress, as revealed by height-weight ratios and incremental or develop- 
mental progress; age-schedule compared to age- and sex-peers, as shown by 
percentile ranking; progress toward maturity, as revealed by the slope of the 
pereentile curves; and finally basal metabolism and calorie need. In this Grid 
the growth progress of the whole child (using height and weight and their 
time-linked progressive relationships) can be quickly scanned. The Grid is an 
adjunct of considerable import in relating local growth problems to the over- 
all picture.* 
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Fig. 2.—Growth in height and weight of Chicago boys aged 2 to 19 years. (This is an 
“incremental curve.” ) 


Olson and Hughes (1938, 1942) have gone the farthest in considering the 
growth of the whole child: physically, emotionally, intellectually. On the 
basis of the so-called ‘‘age-unit principle’’ five biological traits and five be- 
havioral traits have been scored to a common age-level basis. In the biological 
group are height age, weight age, carpal age, dental age, and grip age; in the 


*Recently Meredith (1947) and Stuart and Meredith (1946) published similar height- 
weight charts, including other bodily measurements as well. 
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behavioral group are mental age, social age, developmental age, education| 
age, and reading age. It is the belief of these men, one an educational psy- 
chologist, the other a human biologist, that both spheres—the biological and the 
behavioral—develop absolutely synchronously. Therefore, all ten age-scores are 
added and an average of all ten, called Organismic Age, is the biobehavioral level 
of the entire child. The concept is a challenging one. The scoring of such 
diverse traits on a common chronological basis is open to question. But the 
unity of all growth is so clearly delineated that one is forced to conclude that 
growth as a whole is the rule, not the exception. 
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Fig. 3.—A graphic illustration of a child whose biosocial growth is progressing uniformly. 
(For abbreviations, see text.) 


In Figs. 3 and 4 are shown two age-unit charts taken from Olson and 
Hughes. Fig. 3 shows a uniformly advanced child. From above down, H.A. 
(height age), R.A. (reading age), W.A. (weight age), G.A. (grip age), Ca. A. 
(carpal age), M.A. (mental age), and D.A. (dental age) evince an unmistak- 
able parallelism Fig. 4 shows an erratically retarded child. From above 
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down, D.A., H.A., Ca. A., M.A., W.A., G.A., and R.A. demonstrate a rough 
parallelism, but more than that there is a generalized and erratie course that 
is significantly related to the health and familial vicissitudes experienced by 
the child. There is an all too evident demonstration of an over-all biosocial 
interplay. 

With this premise established it is incumbent upon us to consider some of 
the factors which may affect the growth-as-a-whole concept. There are a 
number of generalized morphological and physiological phenomena which we 
an note as entities more or less symbolic of the entire organism. Among these 
are biological or skeletal age, puberty, the endocrines, health and diet, and 
constitutionalism and heredity. 
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Fig. 4.—A graphic illustration of a child whose biosocial growth shows an erratic retardation. 
(For abbreviations, see text.) 

The theme of skeletal maturation has been developed by Todd and his 
associates to the point of standardization, with special reference to carpal 
age. It is not necessary here to discuss the principles of the technique; suf- 
fice it to say that the assessment of skeletal age provides the one sure basic 
biological age of the child. He is either ‘‘normal,’’ ‘‘advaneced,”’ or ‘‘re- 
tarded’’ with reference to chronological age.* It has been shown by Todd, 


*While Todd (1937) presents absolute standards (80th percentile), Pyle and Sontag 
(1943) present average and the standard deviation. 
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among others, that the maturing organism, especially the skeleton, is ex- 
tremely vulnerable to metabolic upsets. The skeleton is a most delicate reg- 
ister of health vicissitudes. The vulnerability of cranium and face, as lo- 
ealized areas of skeletal growth, is of special interest; there is abundant evi- 
dence, depending upon the timing of the traumata, that teeth reflect the same 
lability to adverse influences as does the skeleton. Engel, Bronstein, Brodie, 
and Wesoke (1941) have demonstrated that both dental calcification and skele- 
tal ossification patterns respond equally well to thyroid therapy in hypothy- 
roid eases. This leads them to conelude that this situation ‘‘is suggestive of 
some similarity in mechanism in eruption and ossification, which are both dif- 
ferentiative processes.’’ Stated objectively, in the presence of disturbed 
dentofacial growth we have every reason to suspect a more generalized growth 
disturbance. We are warranted in coneluding, therefore, that skeletal age 
is a faetor in the growth process that may reflect a metabolic disturbance 
which may register with comparable effect upon the teeth. Certain it is that 
failure to check is failure to consider all possible etiological factors in the 
dentofacial condition. The use of skeletal age as a determinant in diagnosing 
a generalized growth pattern may be observed in the following ease history. 

B. J., a girl aged 6 years, 4 months, was referred to us for study, with 
special reference to size and proportions of hands and feet. Marfan’s syn- 
drome was suspected: dolichostenomelia, dislocation of the lens, cardiae de- 
fects, feeblemindedness. The lens defect was present: We were to look for 
arachnodactylia or ‘‘spider fingers’’ (Gray, 1945). 

We found B. J. to be 48.7 inches tall and to weigh 42.5 pounds, i.e., she 
was relatively tall and slender. Compared to norms for 6:0 girls she was 
at +1 S.D. for height, at -1 S.D. for weight. On the Wetzel Grid she was in 
a B, physique channel, which is clinically rated as borderline. Her H.-W., ratio, 
therefore, hinted at a tendency to considerable bodily linearity. But, we ob- 
served, both parents were also slender. Hence, B. J.’s body build might well be 
a reflection of a family line type. 

Table I gives the measurements (in mm.) of the hands, taken on the x-ray 
(Fig. 5). 

There is no real asymmetry between right and left hands. The problem 
at issue is this: are the hand dimensions and proportions indicative of devia- 
tion to the point of diagnosis of ‘‘spider fingers’’? 

The skeletal age of the child’s hand was scored as Todd female white 
standard Nos. 17-18 (7:3-7:9). In other words, B. J. is accelerated in skeletal 
maturation a little over 1:0 year. This agrees with her height acceleration. 
Table II gives the hand dimensions of Todd female white standard Nos. 15 
(6:3) and 17 (7:3) (Figs. 6 and 7). 

On B. J. the left hand breadth was 52.0, breadth/length was 36.6, and Ray 
I1I/length was 83.1. 

Here is a good example of the importance of skeletal age (S.A.) norm as 
contrasted to chronological age (C.A.) norm, in assessing the basie over-all 


growth picture. When B. J. is compared to a C.A. norm it appears that hand 
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TABLE I 
RIGHT LEFT 
Hand length 145.0 142.5 
Ray I length — 71.5 
Ray IT length 113.0 111.0 
Ray IIT length 118.5 118.0 
Ray IV length 110.0 111.5 
Ray V length 91.5 91.5 
Metacarpal 
34.5 34.0 
IT 49.5 49.5 
III 48.0 50.0 
IV 42.0 43.5 
V 38.5 37.5 
Proximal phalanx 
24.0 23.0 
IT 30.5 30.0 
TIL 33.5 34.0 
IV 31.0 32.0 
7 25.0 25.5 
Middle phalanx 
I -— 16.0 
II 19.0 18.0 
IIT 22.5 21.5 
IV 21.5 22.0 
V 16.5 16.0 
Distal phalanx 
IT 12.0 12.0 
III 12.5 12.5 
IV 12.5 13.0 
V 11.0 11.0 





slenderness is significant (i.e., arachnodactylia) ; however, when she is compared 
to an S.A. norm it is seen that hand dimensions and proportions are very near 
the S.A. norm—eertainly well within an acceptable range of variation. 


It is possible to conclude, therefore, that B. J.’s hands are constitutionally, 


not pathologically, slender, i.e., the condition is hereditary, not congenital. 
It is her own basic, generalized maturation level that is the determinant of 
‘‘normality’’ versus ‘‘abnormality.’’ 














TABLE ITI 








Popp 15 


TODD 17 


Hand length 121.0 138.0 
Hand breadth 50.0 52.0 
Ray I 62.0 72.0 
Ray II 95.0 105.0 
Ray III 99.0 115.0 
Ray IV 92.5 106.5 
Ray V 80.0 88.0 
Breadth/length 41.3 37.7 
Ray IIT/length 81.8 83. 








Closely related to skeletal age is pubertal or menarcheal age as a factor. 
Shuttleworth (1937) demonstrated three growth patterns, related to men- 


99 66 


archeal age: ‘‘early, 


middle,’’ and ‘‘late’’ maturers. 


This classification is 


based upon age at first menstruation, and is further correlated with skeletal 
age; therefore, it applies to both sexes, though in boys the phenomena of 


puberty are not as graphically and specifically time-linked as in girls. 
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The relation of menarcheal age to dentofacial growth is suggested by 
Goldstein (1936), who studied the growth of the head in the same individuals. 
‘A definite relationship appears to exist between menarcheal age and size and 
development of head ... the dimensions are larger in girls with early menarche 





Fig. 5.—Hand x-rays, right and left, of female B. J., aged 6 years, 4 months, in a suspected 
case of Marfan’s syndrome. 

than in girls with late menarche.’’ Furthermore, ‘‘maximum growth tends 

to occur about the time of menarche .. . also, maturity in the sense of virtual 

cessation of growth is attained about a year sooner in early than in late 


menarche... .’’ 
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We ean illustrate the relation between growth and skeletal age and/or 
menarcheal age by observing several growth curves in height and weight 
(taken from Shuttleworth, 1937). In Figs. 8 and 9 height is plotted (a simple 
cumulative curve) according to skeletal age and according to menarcheal age. 





Fig. 6. Fig. 7. 


Fig. 6.—X-ray of left hand of Todd female white standard No. 15 (aged 6 years, 3 months). 
Fig. 7.—X-ray of left hand of Todd female white standard No.-17 (aged 7 years, 3 months). 


In both instances the ‘‘early maturers,’’ whether early in skeletal ossification 
or in onset of menarche, grow the more rapidly, though the ‘‘late maturers”’ 
tend to end up taller. In Fig. 10 the incremental curve for height, based on 
menarcheal age, shows that all groups whether early, mid, or late, grow alike, 
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Fig. 8.—Growth in height in girls aged 7 to 17 years according to skeletal age. 
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Fig. 9.—Growth in height in girls aged 7 to 17 years according to menarcheal age. 
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i.e., all have a prepubertal ‘‘spurt’’ or ‘‘peak,’’ followed by a rapid decelera- 


tion; the intensity of the ‘‘spurt’’ lessens in order from early to late. Figs. 11 
and 12 show much the same for weight growth; the cumulative curve for 
weight, based on skeletal age, shows the ‘‘early maturers’’ heaviest at all 


times; the incremental curve, based on menarcheal age, shows that the “‘ 


early 
maturers’’ have the greatest cireumpubertal weight gain; but again, the gen- 
eral pattern in which weight is put on is much the same for all groups. Finally, 
Fig. 15 demonstrates a fairly close correlation between skeletal age and 
menarcheal age; as a rule the ‘‘early maturer’’ (in menarche) shows a more 
advanced skeletal age (in bone ossification). The biological processes center- 
ing about the physiology of bone development and sexual maturation seem 
to go along together. 
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Fig. 10.—Annual increments in height in girls aged 7 to 17 years according to menarcheal age. 


The importance of skeletal maturity and the menarche to the entire group 
growth pattern, and the close correlation between the two, is not fortuitous. 
Both are so completely dominated by endocrine balance that endocrinie factors 
loom large in the growth of the individual child. Recently Seckel (1949) re- 
ported on six cases of precocious sexual development: with reference to the 
over-all growth integration. He found that ‘‘least advanced in maturation 
of all bodily systems, if advanced at all, were the teeth and the central nervous 
> In one ease he found that ‘‘facial growth, including the growth of 
the jaws’’ tended to remain at an ‘‘infantile level,’’ but in general ‘‘face and 
jaws had outgrown dentures, to a greater or lesser extent.’’ Markus et al. 
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(1942) found that in hypopituitarism a definite retardation in facial growth 
and development occurred, marked in facial widths and in lower facial depth 
(mandibular depth). Despite a ‘‘tendency toward similarity in pattern of 
facial development’’ all classes of malocclusion were found. Therefore, the 
authors suggested ‘‘caution in attempting to correlate definite types of malocelu- 
sion with hypopituitarism.’’ In a recent survey Talbot and Sobel (1947) an- 
alyzed the roles of pituitary, thyroid, gonads, and adrenal in determining the 
growth pattern of children. More specifically Schour and Massler (1945) 
discussed the effect of the endocrines on teeth, jaws, and facial skeleton. There 
ean be no doubt that there are cases in which endocrine imbalance has caused 
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Fig. 13.—Annual increments in skeletal age in = aged 7 to 17 years according to menarcheal 
age. 

a dentofacial growth deviation,* but Schour and Massler coneluded that ‘‘no 
endocrinopathy can be demonstrated or even suspected in the vast majority 
of eases of malocclusion. Malocclusion is far more often due to local, develop- 
mental, and genetic conditions other than endocrine in nature.’’ The impor- 
tance of the endocrines, therefore, resides in their general, rather than their 
specific effect upon the growth pattern, i.e., their relation to the timing of 
skeletal and physiological maturation. 

The relation of health conditions to growth, especially in the dento- 
facial area, is very definitely time-linked. Stuart (1939) and Martens and 


*See, for example, the studies by Todd, Wharton, and Todd (1938) on cranio-facio-dental 
growth in thyroidectomized sheep. 








FE oupane. 














GROWTH OF ‘‘WHOLE CHILD’’ IN RELATION TO DENTAL PROBLEMS 441 


Meredith (1942) have shown that illness in childhood, while it may tempo- 
rarily affect the growth pattern, does not often permanently modify it. There 
may occur loss in weight, a lag in height gain, or a shift in the sequence of the 
appearance of ossification centers, but the disturbance is rarely persistent in 
the sense of affecting bone strueture and size (neurotrophic illnesses and endo- 
erinopathies are here excepted ). 

The problem of prenatal health vicissitudes is a much different story. In 
effect it takes in the theme of diet, as well both of the fetus and of the ma- 
ternal host. Vitamin A deficiency in sows produced cleft lip and palate; 
vitamin B (riboflavin) deficiency in human mothers resulted in offspring 
with short mandibles, cleft palates, and other skeletal defects; similarly, 
vitamin D deficiency caused generalized skeletal defects (Warkany, 1947). 
Maternal rubella is now known to have a profound effect on embryonic de- 
velopment. The effect of illness and malnutrition upon the developing or- 
ganism follows the Bergonié-Tribondeau law: ‘‘The sensitivity of cells varies 
directly with their reproductive capacity, and inversely with their degree of 
differentiation.’’ Accordingly, it is very unlikely that postnatal ill health or 
malnutrition (except possibly in the first two years of life) will modify dento- 
facial growth to any appreciable extent. Ill health and improper diet register 
their impact primarily as congenital defects, only very rarely as postnatal 
deviations in growth pattern. The reason is to be found largely in the dif- 
ferential growth velocities of pre- and postnatal growth. Where there is a 
greater surge of activity, with highly intercorrelated rate and sequence, there 
is greater vulnerability. This, in essence, is the importance of knowing the 
‘*fast’’ and ‘‘slow’’ periods of growth, especially in postnatal times. 

In recent years the term constitution has increasingly come into prom- 
inence in growth studies. The term is rather loosely used and has led to con- 
siderable confusion. In one sense it refers to body build, or physique, or 
habitus; as here used, it is an expression of what Sheldon, Stevens, and 
Tucker (1940) called the somatotype, the general external configuration of the 
human body. And yet, it is more than that, for the authors assumed that the 
body type (assessed principally in young adult males) is the result of the rel- 
ative dominanee, i.e., degree of expression, of the three primordial germinal 
layers, endoderm, mesoderm, and ectoderm. In another sense constitution 
refers to the inherent, innate, inherited ‘‘predisposition toward’’ a specific 
morphophysiological response. This is of great potential importance in the 
field of psychosomatic medicine. Here it is not the body build, per se, that 
is important, so much as the fact that the body type may be an outward 
manifestation of inner potentialities.* The two concepts are, of course, ul- 
timately interrelated, but the second interpretation is the more dynamic of the 
two, for it leads us directly to a consideration of geneties, of hereditary back- 
ground. 


*We would like to suggest that there is in dentistry a field of “orotyping,” i.e., a study of 
the oral cavity from a typological viewpoint. Here might be included such features as size, 
form, and color of teeth; size, form, and configuration of arches; type of occlusion and de- 
grees of deviation; conditions of supporting tissues, and so on. 
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There ean be no doubt that the growth process, per se, has a genetic 
background both phylogenetically and ontogenetically. Cohen (1940) has 
shown that the basic vertebrate plan of structure has a primary cephalocaudad 
longitudinal axis or gradient, with two secondary axes at right angles to it and 
to each other: dorsoventral and lateral. This holds true no less of the facio- 
dental complex than it does for the entire body. There are genetic influences 
which, in man, determine growth or size of body in all its dimensions, in all 
its areas or parts. Over and above this are genetie factors which tend to an 
excess or differential growth longitudinally or cireumferentially. The first 
set of factors is more general, the second, more specific, and the first set ac- 
counts for two to three times as much variability as the second. This, then, 
is the general genetic framework within which we may particularize. 

Griineberg in 1937 reported on bone-tooth relationships in the gray-lethal 
mouse, a mutant strain. In this mouse there is incomplete calcification of bone 
and teeth; no tooth ever erupts; in the skeleton there ‘‘is entire lack of all 
secondary absorption processes ... bone substance once laid down in develop- 
ment is preserved in its entirety.’’ As a result the size and shape of a given 
tooth are limited and influenced by socket-size at the time the tooth becomes 
enclosed in the socket; teeth which must still grow are deformed; teeth with 
growth completed develop normally. Therefore, said Griineberg, the old idea 
of Stimulus (pressure) — Response (absorption) must give way to Stimulus 
(pressure) — Hereditary Basis for Response — Response (absorption). The 
specific genetic complex is the mediator of the Stimulus-Response cycle. 

Now, we must ask ourselves, what does all this have to do with the dento- 
facial complex? The answer is that heredity is a very important factor in 
dental problems generally, but that we do not know too much about human 
genetics. 

In 1936 Krogman analyzed race-mixture data and found that face height 
and bizygomatie breadth were phenotypically dominant though modifiable, 
and that in a Mongoloid-Caucasoid cross bizygomatie breadth was dominant 
over height. Greater mandibular (gonial) breadth is dominant, as is also 
progenia.* In 1939 Rubbrecht analyzed genetic pedigrees of mandibular 
prognathism and retrognathism. He found both to be governed by hereditary 
factors. He further concluded that ‘‘the type of the occlusion is, in hereditary 
sagittal variations, influenced to a great extent by heredity’’; and, further, 
that ‘‘the shape and the size of the jaws are in great measure determined by 
heredity. Consequently, endognathism and exognathism are also, to a great 
extent, dependent on heredity.’’ 

In 1940 Johnson analyzed Stockard’s dog-breeding data and reported 
upon what he ealled ‘‘the constitutional factor’’ in skull form and dental 


*Davenport (1940) has shown by the Analysis of Variance that many cephalofacial 
dimensions are hereditable within family lines. For example, the mean square variance of 
face width between 16-year-old boys of one fraternity is 1/12 that between different families, 
even when the families are of similar ethnic background and all boys are being reared 
under very similar socioeconomic circumstances. 
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occlusion. Actually he was observing the behavior of genetically determined 
cranio-facio-dental traits and complexes in cross-breeding. The data seemed 
to point to genetic independence (i.e., behavior as unit traits or an indede- 
pendent complex) in eranium, face, dental arches, and teeth. Johnson then 
bridged from dog to man by asserting that ‘‘the biologie relationship of the 
teeth to their supporting structures is much the same in man as in dog.’’ He 
felt that ‘‘the primary factors of dental malocclusion in the dog are in the 


“é 


just which types 
a 


main an inherited condition,’’ but was wary of concluding 
of dental ocelusion in human beings are inherited and which are not. 
Hughes (1942) and Hughes and Moore (1941) tended to support the idea of 
independence of eranio-facio-dental traits, generally, and of the hereditary 
basis of maloeclusive dentofacial factors specifically. For example, it is main- 
tained that if the male parent has . broad ovoid maxillary arch and the female 
parent a narrow, V-shaped, or tapering arch, the offspring would show trape- 
zoidal to tapering arehes. It is felt that mandible and maxilla are genetically 
independent, and ‘‘that in the mandible the ramus, body, angle, alveolus, and 
teeth are not too dependent on each other, while in the maxillary region teeth, 
alveolus, and maxilla are independent.’’ In 1949 Gates presented a pedigree 
of a malocclusion due to a cross of a female with large teeth and jaws and a 
man with small teeth and jaws. 

The genetic picture is not a simple one. Hughes observed that ‘‘most of 
the craniofacial features and attributes, as well as measurements, appear to 
be multiple factor traits. Single genes, segregating normally, seem to be the 
exception rather than the rule. Likewise, completely dominant genes, and 
their recessive alleles are poorly represented.’’ Despite this condition—this 
present inability to isolate discrete genetic traits—there is a useful procedure 
that the dental profession | especially the orthodontist] can follow: to examine 
carefully the family line of which the individual patient is a part. Snodgrasse 
(1948) presented a good ease history of family line analysis. A more precise 
statement is that by Cotterman (1941) who, in writing upon the subject of 
relatives and genetie analysis, said that ‘‘any observations, to the extent that 
they are of value individually, will also be of value to the human geneticist 
if only they contain relatives. . . . Even two relatives—parent-child, sibs, or 
twins—will often supply considerable information, though entire families are 
generally much preferred. Most important of all is the careful recording of 
the circumstances under which each person was obtained for study.’’ To 
which we might add that we have found a family line analysis to be a very im- 
portant adjunet to our own studies and analysis of the dentofacial complex in 
orthodontie cases. Not that we have gained precise genetic knowledge, but 
more that we have understood better the position of the growth deviant child 


within the familial pattern. 





*It must be noted that Johnson was dealing with breeds, artificially selected, and that 
there were very radical craniofacial and other skeletal disharmonies as between the cross- 
breeds. Just how far one may transfer his findings to the relatively much more homogeneous 
Homo sapiens remains to be seen. 
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THE ASSESSMENT OF DEGREE OF ‘‘DEVIATION’’ FROM THE 
NORMAL IN FACE AND TEETH 


WILTON Marion KroGmMan, Pu.B., M.A., Pu.D.,* PHILADELPHIA, PA. 


Y DEFINITION, if nothing else, malocclusion is not normal, i.e., it is a 

recognizable departure from some hypothetical or tentatively established 
concept of the ‘‘right’? way in which upper and lower dental arches should 
occlude. By implication the nonnormality further involves not only the teeth, 
but also supporting |bone and/or tissue] structures. 

Therefore, a dentofacial complex is automatically involved in the assess- 
ment and interpretation of the observed end-product, maloecluded teeth. 

The use of the term ‘‘end-product’’ is here deliberate, for we are assuming 
that the malocclusion studied at a given moment of time is the result of some 
sort of morphogenetic growth failure. The malocclusion is, in a very real 
sense, the cumulative effect of many ‘‘moments’’ of aberrant or deviant de- 
velopmental progress. How, when, why, and where are questions to be con- 
sidered and, possibly, answered, in whole or in part. 

The use of the word ‘‘deviation’’ in the title of this essay is also a very 
provocative gesture. It presumes deviation from something, i.e., from some 
norm, average, standard, ideal, or any other similar concept. It may be said 
that the teeth are maloccluded: that is at once an observation, judgment, 
evaluation, diagnosis, and prognosis. The malocclusion represents a greater 
or lesser departure from anatomic ocelusion. The extent of this departure— 
this deviation—can be assessed only by reference to both degree and kind, 
when the ease is referred to, and compared with, an age- and sex-peer stand- 
ard, wherein dentition is acceptably occluded. But diagnosis must be sci- 
entifically objective, not empirically subjective. 

There is a very real possibility that, to a certain extent, deviation |or, in 
this instance a better term, variability] is characteristic of all human dentition. 
By this is meant that there is a well-marked tendency for individual teeth to 
be variable because of phylogenetic instability. We know that the formula 


”” 


; ‘ F eleT . r 
of the early mammal-like reptiles was bia 2 time this was reduced to 
<= © 
‘ , .4-1-4-3 -— : 
the generalized mammalian formula of 043} this in turn gave rise to the 


generalized Primate, and specifically anthropoid and human, formula ot 
2-1-2-3 ; , ; ; : —— : 
12-3" This progressive reduction of teeth is accompanied by a selective 


process that has seen a snout give way to a face, i.e., a transition from a very 
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pronounced prognathism to a relative orthognathism. Tooth loss and mask 
reduction seem to be correlated. 

We know that the third molar and the upper lateral incisors are often 
congenitally absent. Actually, however, there is a more widespread in- 
stability, as seen in the following scheme (S stable, V = variable; right 
and left sides are the same) : 


S V+ S S V S V V+H 
1] [2 C Pml Pm2 Ml M2 M3 
11 [2 C Pml Pm2 M1 M2 M3 
V S S S V S V V+ 


It is not surprising that what may basically be a phylogenetic trend is 
now genetically entrenched. Missing and/or impacted third molars and 
missing upper lateral incisors are generally regarded as genetically recessive. 
In a recent survey Dahlberg (1949) suggested that the teeth that are phylogen- 
etically unstable are the same ones that, in a family-line analysis, suggest a 
genetic background, i.e., they are missing erratic in eruption, or show other 
anomalies that are consistent with some mode of Mendelian-like inheritance. 

There is another correlation that we would like to suggest, viz., that the 
teeth marked ‘‘V”’ are also the ones most frequently malposed (rotated on 
axis, erupted lingually or bueceally, delayed in eruption, and so on) in eases 
of malocclusion. We may offer the suggestion, therefore, that deviation in 
individual teeth (size, form, position, sequence) may be both phylogenetic 
and ontogenetic, the latter involving hereditary and/or congenital irregular- 
ities, and also possibly involving postnatal developmental irregularities. The 
recognition of the foregoing possibilities means that such deviation—or vari- 
ability—however caused, must express itself in the unfolding growth and erup- 
tive sequence in the individual child. This means that, in last analysis, we are 
dealing with the way in which the entire dentofacial complex grows. 

If we accept a major premise that malocclusion principally involves a 
growth deviation then it is incumbent upon us first to define the NORMAL in 
terms of general growth. The most inclusive definition is that of the White 
House Conference, in 1933, which in substance defined a ‘‘normal] child’’ as one 
free from present ill health and/or from the deleterious effects of previous 
ill health. In other words, a normal child is one who is not abnormal or, to 
put it more fairly, a normal child is a clinically well child. This presupposes, 
of course, that growth is progressing favorably. 

Such a concept, while generally acceptable, is not sufficient for our pur- 
poses. While we are convinced that local dentofacial growth failures are 
often but reflections of an over-all or generalized growth failure, yet it cannot 
be denied that a malocclusion may occur without a more widespread growth 
failure as an etiological factor. How, then, may we assess the normality of 
dental occlusion? 

Angle (1906) presupposed ‘‘a full complement of teeth’’ to begin with. 
By implication it was in a definite and functionally acceptable relationship to 
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all supporting craniofacial structures. Angle had a very rigid ideal, which 


oe 


provided for no variability whatsoever. Accordingly, ‘‘occlusion is the nor- 
mal relations of the oeclusal inelined planes of the teeth when the jaws are 
closed.’’ To this Hellman (1921) took exception, in that ‘‘inelined planes’’ 
are morphologically not enough. Occlusion must include: (1) tooth-surface 
contacts; (2) point and fossa contacts; (3) ridge and embrasure contacts; 
(4) ridge and groove contacts. Upon these bases some 138 morphological 
eriteria of correct occlusion are set up. This gives an ideal, with a permissive 
‘ange, i.e., the occlusion is acceptable if 90 per cent (+6 per cent, or 84 per cent 
- 96 per cent) of the 138 occlusal traits are present. The 90 per cent is the 
normal, the 84 per cent — 96 per cent range is the type. 

Tweed (1941) evidently prefers an equally rigid concept of ‘‘normal’’ facial 
harmony on an esthetic basis. His ideal seems to be an orthognathous, almost 
hyperorthognathous, vertically profiled dentofacial complex. Ie observes that 
‘‘though differences of type should of course be considered, my vision of the 
normal allows of no variation; it seems a piece of precision machinery.’’ As 
biologists we must incline more to a morphological concept of the normal (the 
variable pattern of Angle and Hellman) than to the almost mechanical concept 
of Tweed (fixed, unvarying or invariable dentofacial alignment) ; the first-named 
consider a range of variability, the latter only a central tendency. There is no 
constancy in biology. ‘‘Individual variation within the group is just as nor- 
mal a characteristic of the phenomenon as a whole as is the fact of the mean 
ralue’’ (Stevenson, 1934). It seems, therefore, that our concept of the normal 
in face and teeth must be elastic, rather than rigid. Growth interrelationships 
in the entire organism are such that we no longer demand, during growth prog- 
ress, adherence to a ‘‘straight and narrow line.’’ Growth is not a slender path; 
it is, rather, a broad highway along which the child may saunter; within limits 
he sets his own direction, at his own speed. We are not the determinant, but 
merely the observer, and, when needs must, the guide of direction and pace. 

No matter if we employ the purely cephalometric technique (i.e., measuring 
of head and face) of a Hellman or a Todd, or the roentgenographic technique 
(i.e., serial x-rays of head and face) of a Broadbent or a Brodie, we are still 
dealing with an anthropometric, i.e., a mensurational, technique. Dimensions 
are basic to size and to proportion; they must be the final arbiter of the kind 
(absolute) and the degree (relative) of deviation from any standard, however 
set up. We may work with dimension, with angle, with proportion, or any com- 
bination of these; we always end with a measurement or a ratio.* These are 
the substrata, the foundation, of a scientific rationale of ‘‘normality’’ versus 
‘‘abnormality’’; these, alone, permit of irrefutable objectivity. 

Before we consider how to handle measurements meaningfully it might be 
well to point out that single measurements, i.e., a single dimension, or angle, or 
ratio, in a single plane of growth, are rarely diagnostic. This is exemplified in 
the work of Downs (1948) who analyzed the variation and diagnostic import 
of ten dentofacial relationships. He concluded that ‘‘the ten figures used in 
the appraisal do describe skeletal and denture relationships, but single read- 


*The studies by Goldstein (1939), Goldstein and Stanton (1937), and Stanton and Goldstein 
(1937) are good examples of the use and interpretation of anthropometric data. 
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ings are not so important; what counts is the manner in which they all fit to- 
vether and their correlation with type, funetion, and esthetics.’’ 

If it ean be measured, it can be objectified and standardized; it can be re- 
peated and verified ; it can be analyzed statistically ; it can form the basis of the 
establishment of a norm, and—most important of all—the predictability of ex- 
pected range of variation around the norm (mean, or central tendency). 

The usual statistic used to determine the norm is the arithmetic mean, which 


Fy «oe 

“a gee , 
may be expressed as M N” where M = mean of distribution, Y = sum of, 
Vv individual variate, N number of variates. This is the average. A devia- 


tion from the average is usually given as plus (above the average) or minus 
(below the average). Actually, the average is a statistical fiction; in a very 
large series, for a single measurement, roughly one-half of the measurements 
are above, one-half helow, the average. What is needed, therefore, is some 
reliable estimate of permissive range akove and below the average, i.e., how 
far ean plus or minus diverge from the average before there is a significant 
(abnormal) deviation? 

This need is supplied, in large part, by the standard deviatien (S.D. 
or sigma, or o). The standard deviation is most simply expressed as 


(v — M)? os a 
V N , where (v — M)? sum of the squared deviations from the mean, 


N number of eases. This statistical tool is mathematically so constructed 
that a range of one standard deviation below and above the mean (M + 1 S.D.) 
will inelude roughly two-thirds of the entire distribution of a given measure- 
ment. Here is an example: bizygomatie width for a 9-year-old boy averages 
122.12 mm., with a standard deviation of 3.99 mm., here M + 18.D. = 122.12 

3.99 (118.13) and 122.12 + 3.99 (126.11). In statistical terms the 122.12 is the 
central tendency, the 118.13 — 126.11 is the normal range of variation. The 
bizygomatie diameter of any 9-year-old boy may fall within this range [it will, 
two out of three times] and be regarded as quite an acceptable dimension. 

The real problem occurs, of course, when the dimension is below 118.13 mm. 
or above 126.11 mm. Is the former dimension significantly low,* the latter sig- 
nificantly high? Certain it is that the small or large difference (from the mean) 
must be suspect. If too narrow then we must think of illness, or of inheritance 
from narrow-faced parents; if too broad then we must check on family line and/ 
or ethnie background. There is another check, viz., the proportion of the dimen- 
sion to total face height; if indicially it reveals an imbalance then this, too, is 
evidence of a possibly significant difference. 

Statisties, as exemplified by the mean and the standard deviation, are not 
diagnostic. They are analytic tools which serve to place dimensions, and hence 
a dentofacial complex, in a framework within which balance, symmetry, or 
‘‘normality’’ may be assumed. Actually, statistics so used are really the mathe- 
matie corollary of the concept of pattern, so frequently employed in dentofacial 
growth research these days. 

*The term “significant’’ in statistics implies that the difference—or deviation—is due to 


factors other than random chance alone, i.e., the difference is meaningful, and cause must be 
looked for. 
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The standard deviation is a whole number stated in absolute terms of the 
dimension of which it is a variable expression. In order to express relative 
variability we may refer to the coefficient of variability, which is stated as 
cae i - eee sae 3.99 
CV = M x 100. In the sample above given C.V. = 722.12 
This number expresses the variability of a dimension in terms of its own mag- 


x 100 = 3.26%. 


nitude, hence conveying an idea of specifie variability. 

It is necessary here to insert a word of caution. The S.D. of each dimen- 
sion gives, as we have said, an acceptable ‘‘normal’’ range of variation. This is 
as far as it goes: it applies to only one dimension at a time. In a given set of 
faciodental dimensions they can all range within + or — 1 S.D., and yet give the 
most bizarre and disproportionate face imaginable. What we mean is this: one 
dimension, or one group of dimensions, may be at or near + 1 8.D.; another 
may be at or near — 1 8.1). Obviously, in the first instanee we have greater 
than average dimensions, in the second, lesser. The combination of the two, in 
a single dentofacial complex, is improbable. It can yield only a most unaccept- 
able disproportion. 

This does not, we insist, reduce the value of the statistical approach; it 
merely means that we must use it with caution and common sense. It means, 
further, that we must analyze the whole face, the entire configuration. Dis- 
harmony may possibly reside in one dimension, or one area, but its effect can be 
assessed only in terms of its integration with all other dimensions and/or areas. 
This is the real import of the ‘‘pattern’’ concept, which we must note later. 

The most widely used of the statistical tools are the M and the S.D. Hell- 
man (1941) used them in a conventional diagram, using merely the M and 8.D. 
of each separate dimension to give a graphie configuration against which the 
cephalofacial dimensions of an individual child may be plotted. Sontag and 
Reynolds (1945) used M and S.D. in a different manner to give rise to what they 
call the ‘‘Fels Composite Sheet.’’ Here the mean values in an individual case 
are evaluated in terms of the M and 8.D. of the total series. Here is an ex- 
ample: a 3-year-old boy is 92 em. tall, 15.4 kilograms in weight. The norms 
for this age are: height, 95.7 em. (S.D. 3.4 em.); weight, 14.6 kilograms (S.D. 
1.3 kilograms). Hence the boy’s stature is 3.7 em. below the mean, his weight 
0.8 kilogram above the mean. If these differences are now referred to the re- 





, _ = : . “at 
spective norm standard deviations the ratio for height is yj 1.1, and the 
wv. 
ae F . +0.8 ss : t , F : 
ratio for weight is 7 = +0.7. On the Composite Sheet, wherein the mean is 


the zero or base line, the boy’s height is shown as —1.1 units below the line, his 
weight as +0.7 unit above the line. Such a device permits variability in sev- 
eral different measurements to be expressed in relative, comparable terms. In 
Fig. 1 is an illustration of such a Composite Sheet for height, weight, and skele- 
tal age. 
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Statisties, as exemplified by the very simple devices mentioned, is one of the 
best means of seanning the ‘‘normal’’ and the degree of ‘‘deviation’’ therefrom. 
It must be used conservatively; in the first place the number in the series stud- 
ied should equal 50 or more; in the second place care must be taken that the 
series is a true, random sample of the population to be studied.* For example, 
in assessing the statistical significance of facial dimensions and proportions in 
boys of Class II, Division 1, it should be determined that the sample (preferably 
50, at least) is relatively homogeneous for age, health, family line, ethnic back- 
ground, socioeconomic level, and so on. These are extraneous factors which, 
if not reasonably well controlled, will result in spurious variability, against 
which individual dimensions cannot reliably be compared. 
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ILLNESS HISTORY 
PG 1-44 

Fig. 1.—Composite Sheet showing the growth progress of a boy from 36 months through 
9% years. Solid line, weight; broken line, height; dots, ossification. Illness is plotted in the 
Illness History section. Type of illness is shown by color of line (not reproduced); severity 
of illness, by height of line; length of illness, by breadth of line and by recording number of 
days. If the age range to be plotted had extended beyond ten years, then a second Composite 
Sheet would be used, with the child's age written in the brackets below the printed figures. 


We may now turn to another principle that will aid in assessing degree and 
direction of deviation: the so-called ‘‘age unit prineciple’’ of scoring individual 
status. This has been developed by Olson and Hughes (1938) for such bi- 
ological traits as weight, height, permanent tooth eruption, and grip. It is 
based upon the assumption that there is a general correlation between chrono- 
logical age and biological development. For example, a boy weighs 53.8 pounds, 
is 49.7 inches tall, has 10 permanent teeth, and has a grip of 14.5 kilograms pres- 
sure. How old is he? Reference to the tables of Olson and Hughes will show 
96 months for weight, 96 months for height, 96 months for dentition, and 95 
months for grip. In his biological development, as rated by these four criteria, 


For a good discussion of ‘‘population,’’ ‘‘series,’’ ‘‘random,’’ and ‘‘sample’’ see Morant 


e 
(1939), especially p. 74 et. seq. 
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he is the equivalent of an 8-year-old boy. The reference to chronological age is, 
obviously, not absolute, for the implication is that in the criteria the boy is at the 
developmental level usually achieved at 8 years in boys. This, in effect, escapes 
the rigidity of strict adherence to an average; even the age averages are given in 
the basic tables. If we assume that the boy in question was actually 9 years old, 
then he was generally retarded one year; were he actually 714, then he was gen- 
erally advanced six months. This principle thus gives amount and direction 
of deviation; but it does not provide a seale of meaningfulness, i.e., we have no 
standard method of knowing whether the one-year retardation, or the six-month 
advanee, are significant. Yet, as a simple screening device the age unit principle 
aids in assessing the uniformity of growth status and progress. It might, with 
some profit, be applied to dentofacial dimensions. 

The human body grows at different times, at different rates, in different 
areas, and in different systems. There is only an approximate synchrony. There 
is, however, ultimate integration. There is, in short, a discernible pattern. This 
concept implies a sort of over-all planning, as it were, so that dimensions, pro- 
and the entire complex of structural interrelation- 





portions, planes, angles 
ships—all result in a harmonious entity. 

In a sense the term ‘‘pattern’’ is ambiguous, and is dangerously likely to 
be a subjective interpretation. Often it connotes an acceptably symmetrical 
configuration, based mainly on visual appraisal. There is a ‘‘human pattern’”’ 
of growth, or of dentofacial relationships, compared, let us say, to an ‘‘anthro- 
poid pattern.’’ Such a use of the term is obviously merely comparative; there 
is no implication or assessment of deviation. If, however, the concept be used 
to refer to a norm or standard, and henee an over-all integration of size and 
proportion, then we can accept it as a usable concept. 

In 1934 Rosenberger reported on the growth and development of the naso- 
respiratory area in childhood. He concluded that ‘‘already by the age of five 
years, the pattern of upper facial development is established.’’ Here the term 
refers to the integrated growth of an area so that it caused no imbalance in the 
entire dentofacial complex. The important fact here is the persistence of the 
five-year pattern, whether normal or not, for it is further concluded that ‘‘de- 
feets of growth originate .. . in early childhood and persist throughout life.’”’ 
3rodie (1941a, 1941b, 1942) is a foremost exponent of the dentofacial pattern 
concept, using an over-all roentgenographic cephalometric approach, combined 
with an analytic technique which employs dimensions and angles.* Brodie 
has gone further, however; he permits a time-linked pattern of growth (dento- 
facial, specifically) which is characteristic of age progress; in addition he 
speaks of individual patterns which, in reality, are individual deviants within 
a group (sex, age) framework. The concept of ‘‘individual pattern’’ is not 
far removed from the concept of ‘‘the individual normal’’ (Johnson, 1940). 
3rodie’s major conclusion refers to cephalofacial growth in general: ‘‘The 
morpho-genetie pattern of the human skull is established at a very early age, 
and... onee attained it does not change.’’ This is an important assumption 


*It is worth emphasizing that the pattern concept reaches its greatest validity in serial 
or longitudinal studies of growth. 








DEGREE OF ‘‘DEVIATION’’ FROM NORMAL IN FACE AND TEETH 453 


that must be carefully considered: (1) for good or for bad, it assumes that a 
configuration is set so early (about three months) that prognosis, if we follow 
his statement to its logical conelusion, must also be set by then; (2) it limits 
seriously the possibility of subsequent change, again either for good or for 
bad. Here the pattern concept is likely to lead to rigidity of thinking. 

Weinmann and Sicher (1947) used the term ‘‘pattern’’ in a more dynamic 
sense. The mandible increases in size by means of cartilage growth at the 
condyle and appositional growth elsewhere on ramus and corpus. The inter- 
play of these two modes of growth may lead to two basie facial patterns: (1) 
a ‘‘long faee’’ will result if cartilage growth dominates, for ramus will be high, 
corpus long, and mandibular angle obtuse; (2) a ‘‘short face’’ will result if 
appositional growth dominates, for ramus will be low, corpus, short, and man- 
dibular angle will approach a right angle. It is the dominance of either mode 
of growth, plus the reciprocal unfolding of both modes, that makes for the 
so-called ‘‘facial pattern.’’ 

Let us look at the pattern concept in terms of the interrelation of several 
sets of measurements and observations. In our study of 600 Philadelphia 
school children we have taken two sets of faciodental measurements directly 
on the face of each child, one (called endo-oral) on the palatal areh (by Dr. 
Alvaro C. Henriques, D.D.Se.), the other (ealled ecto-oral) on the external 
facial framework (by W. M. Krogman or R. M. Snodgrasse). 

In measuring a group of like-aged children we were struck by the fact 
that in three eases, two girls and one boy, there was virtual identity in the endo- 
oral dimensions [Girl 1 is 8:4, Hellman Dental Stage III-A, normal occlusion ; 
Girl 2 is 8:7 Hellman Dental Stage III-B, occlusion, Class II, Division 1, subdi- 
vision; Boy 1 is 9:1, Hellman Dental Stage HI-A, normal occlusion]. The 


data (in mm.) are shown in Table I. 

















TABLE I 
cg eyes GIRL 1 GIRL 2 Boy 1 

Bi-eanine (decid.) mesiodistal midpoint at 

neck, lingually 26.0 26.0 26.0 
Bi-first molar (decid.) 

(a) Midpoint at mesiolingual cusp at neck 27.0 27.0 26.5 

(b) Mesial contact point, lingually 32.0 32.0 32.0 
Bi-second molar (decid.) 

(a) Midpoint at mesiolingual cusp at neck 29.0 29.0 28.5 

(b) Mesial contact point, lingually 35.0 35.5 36.5 
3i-first molar ( perm.) 

(a) Midpoint at mesiolingual cusp at neck 32.0 33.0 32.0 

(b) Lingual groove at neck 34.5 37.0 35.0 

(c) Mesial contact point, lingually 41.0 41.0 41.0 

(d) Mesial contact point, distally 46.0 46.0 45.5 
Upper arch length (to post. nasal sp.) 41.0 40.0 40.0 
Upper arch length, distal to M1. 39.0 39.0 39.0 

(a) Right 39.0 39.5 41.0 

(b) Left 39.0 41.0 41.0 





The close agreement in absolute dimensionality persists despite variables 
of sex, chronological age, dental age, and occlusion. It seems that, within the 
palate at least, mere size and proportion cut straight across variables presumed 
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’ 


With this in mind we may con- 


to be part of the so-called ‘‘growth pattern.’ 
sider in Table II the ectofacial dimensions of the three children noted 
(in mm.). 


TABLE II 














—_ GIRL 1 GIRL 2 BoY 1 

Facial heights 
Total (na.-gn.) 96.0 105.0 104.0 
Upper (na.-supra.) 55.0 61.0 58.0 
Upper na.-ine. ) 61.0 65.0 64.0 
Upper (na.-infra.) 64.0 68.0 62.5 
Lower (inc.-gn.) 37.0 38.0 39.0 
Lower (infra.-gn.) 34.5 35.0 36.0 
Dental (supra.-infra. ) 9.0 8.0 8.5 

Facial breadths (or widths) 
Bicondylar (jaws closed) 112.0 109.0 103.0 
Bizygomatie 123.0 118.0 114.0 
Bigonial 92.0 91.0 92.0 
Facial depths (left side) 
Porion-na. 84.0 80.0 82.0 
Porion-subnas. 83.0 79.0 80.5 
Porion-prosth. 82.0 81.5 83.0 
Porion-supra. 83.0 82.0 83.5 
Porion-ine. 84.0 82.0 84.5 
Porion-infra. 81.0 81.0 80.5 
Porion-gn. 97.0 91.0 89.5 
Porion-go. 43.0 42.0 45.5 
Condylo.-na. 94.0 92.0 92.0 
Condylo.-gn. 111.0 104.0 104.0 
Gonion.-gn. 

Right 82.0 82.0 76.0 
Left 82.0 84.0 77.0 

Ramal height 
Right 42.0 43.0 43.0 
Left 40.0 42.0 41.0 








There is an evident variability in these ecto-oral dimensions which con- 
siderably exceeds that seen in the endo-oral series. In other words facial 
framework and palatal configuration seem to be relatively unrelated variables 
in the entire ‘‘facial pattern.’’ This is borne out by inspection of the accom- 
panying diagram (Fig. 2). 

In Fig. 2 the vertical line is at 0 representing the average dimension for 
male and female Dental Stage III-A and female LI-B, respectively. The lines 
drawn around the vertical represent individual deviations from the average, 
either greater (+) or less (—) than the average. In a sense such a diagram 
‘‘patterns’’ facial dimensionality in the three planes of height, breadth, and 
depth. The virtual coincidence of the heights is striking; in upper facial 
breadths there is great disparity, while in lower there is greater agreement, but 
the over-all configuration is strikingly similar; in facial depths there is no agree- 
ment whatsoever, though the curves show a rough tendency to parallel one an- 
other, more marked in Girl 2 and Boy 1. 

What all this means cannot, of course, be decided upon the basis of only 
three cases. But it does suggest that palatal (endo-oral) dimensions do little 
more than delineate an arch configuration within, but not highly correlated 
with, a facial (ecto-oral) configuration. Furthermore, it appears that the lat- 
ter configurations are not highly correlated, in mere size, with growth in the 
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three planes; of the three the heights appear to be least variable, breadths, next, 
depths, most. (It is a source of regret to us that we were not able to check these 
cases via rotentgenographie cephalometry to give us over-all ‘‘ patterning.’’) 


°o - + 
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Fig. 2.—Graph showing deviation from normal (or average) in facial heights, facial widths, 
and facial depths. 

As a matter of strict fact the concept of dentofacial pattern in ortho- 

donties, as examplified by Broadbent, Brodie, Wylie, Downs, and others, is 

not as statie as has been hinted previously in this communication. There is an 
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escape from its rigidity, despite the dictum of ‘‘no change.’’ This is seen 
when we consider, in greater detail, the problem of integrated growth in terms 
of unit dependence or independence. The basic theme is set by Gudernatsch 
(1934) who stated that all organic development is a twofold process: (1) in- 
crease in size and mass, which is growth proper; (2) increase in complexity 
and organization of the mass, which is differentiation. These two processes 
come to their normal termination at different ontogenetic periods. It is con- 
cluded that ‘‘in development we are dealing with several concurrent processes 
which, though advancing synchronously, nevertheless are independent of each 
other.’’ It is this fundamental independence in the growth process which 
vitalizes the pattern concept. Consider, for a moment, the data in Table III 
from Stevenson (1934). 


TABLE IIT 














SIZE WEIGHT 
Conception (ovum) 0.1 mm. 0.0000005 grams 
. Newborn 500.0 mm. 3,200.0 grams 
Adult { @ 1,650.0 mm. 64.0 kilograms 
a ? 2 1,530.0 mm. 54.0 kilograms 








In these data weight increase from ovum to adult is 130 billionfold, from 
ovum to birth is 6.5 billionfold, and from birth to adult, twentyfold; height 
(or size) increase from ovum to adult is 16.5 thousandfold, ovum to birth is 
5 thousandfold, and from birth to adult, 3.3-fold. In other words, at birth 


we have roughly 30 per cent of our adult height, but only 5 per cent of our 
adult weight. It is well to speak of the ‘‘pattern’’ of pre- and postnatal 
growth, but only in terms of a dynamie growth differential betwen the two 
dimensions used as the example. 

Let us carry this over into face and teeth. Our over-all face dimensions 
at birth are ranked in order of magnitude as breadth, height, and length (or 
depth), ie., at birth breadth is about 57 per cent of its adult value, height 
about 40 per cent, and depth, about 33 per cent. But in growth the unfolding 
of the facial pattern, the order of magnitude in incremental growth is exactly 
reversed, viz., length (or depth), height, and breadth. It is the proper integra- 
tion of growth in these three planes or axes that constitutes ordered or 
‘‘normal’’ growth. The adult face is not a baby face merely grown big; it is 
a face with increased size, but altered proportions. The ‘‘pattern’’ of the 
baby face or immature face is destined to become the ‘‘pattern’’ of the adult 
or mature face; the path of growth is—we agree with Brodie—morphogenetie, 
but the path is not an invariable one. If it were, then this would well-nigh 
constitute orthodontic predeterminism! And that, may we paraphrase, ‘‘ain’t 
necessarily so.”’ . 

The term pattern may be used in yet another sense, i.e., the dimensionality 
and proportionality of a given face, facial type, or occlusal type. By this we 
are driving at the question: ‘‘Is there a combination of face heights, face 
widths, fact depths, that is characteristic of a given malocclusal class?’’ To 
put it even more objectively: ‘‘Can we measure a face and from the measure- 
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ments state a correlation with malocclusal Class or even predict the Class? Is 
there a Class I ‘pattern,’ a Class II, Division 1 or 2 ‘pattern,’ a Class III ‘pat- 
tern’?’’ 

We have chosen five cases, absolutely at random (i.e., they are not ‘‘aver- 
age’’ or ‘‘typieal’’), to illustrate our theme here. The data are given in 
Table IV. The first boy (E. L.) is a Hellman III-B, achieved on the average 
at 10.63 years; he is a Class I, and is 11 years, 8 months old. The second boy 
(P. S.) is a Hellman III-B (10.63 vears) ; he is a Class II, Division 1, and is 11 
years, 6 months of age. The first girl (H. G.) is a Hellman III-B (10.26 years) ; 
she is a Class I, and is 10 years, one month of age. The second girl (H. C.) isa 
Hellman III-B (10.26 years) ; she is a Class II, Division 1, and is 13 years, 9 
months of age. The third girl (J. L.) is a Hellman IV-a (16.00 years) ; she is a 
Class III, and is 16 years, 11 months of age. In general, chronological age is 
within a year or so of dental age, with the exception of girl H. C., who is al- 


most 31% years retarded. 


TABLE ITV. FaAcrIAL DIMENSIONS IN Boys AND GIRLS OF DIFFERING TYPES OF MALOCCLUSION 



































BOYS | GIRLS 
III-B | I1I-B III-B | III-B IV-A 
(10.63 yr.) | (10.63 YR.) | (10.26 YR.) (10.26 YR.) (16.00 YR.) 
CLASS I CL. II, DIV. 1 CLASS I CL. IT, DIV. 1 CLASS III 
DIMENSIONS | gE. L. (11:8) Pp. S. (11:6) H. G. (10:1) H. Cc. (13:9) J. L. (16:11) 
“Face Heights | 
Total 109 106 98 102 111 
Upper 63 63 57 | 58 66 
Na.-Ine. 70 69 63 63 73 
Lower 37 34 } 31 36 } 35 
Dental 8 5 10 6 13 
Ramal 47 41 43 44 } 44 
Face Widths 
Bizygomatic 131 27 117 121 124 
Bicondylar 121 114 104 | 113 110 
Bigonial 102 96 84 92 93 
Face De pths iam 
Po.-Na. 90 100 | 82 86 90 
Po.-Subnas. 88 91 80 83 91 
Po.-Pros. 87 9] | 79 82 88 
Po.-Ine. 91 97 83 83 | 89 
Po.-Infra. 85 86 81 80 91 
Po.-Gn. 94 99 89 93 111 
Cond.-Gn. 120 111 . 99 99 111 
Go.-Gn. 86 83 72 75 ! 86 








Absolute facial heights tell very little, save to point out the smaller total 
face height in girls (chronological age being equated). Dental height is vari- 
able, especially in the open-bite of girl J. L. Ramal height seems to be fairly 
uniform. All facial breadths seem to emphasize only the greater transverse 
dimensions of the male. Facial depths really begin to delineate some approx- 
imation of type-difference. In Class I there is a greater difference, in both 
sexes, between Po.-gn. and Cond.-gn., remembering that the former is a pro- 
jeeted midline dimension, the latter an oblique point-to-point measurement. In 
Class IT, Division 1, the difference tends to be less, while in Class III there is, 
in this ease, at least, an amazing concordance. 
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In Fig. 3 for the boys there is parallelism of facial heights and widths; 
there is only a size difference; proportionality is evident. For depths there is 
a size difference, also, but now there is disproportionality. In Fig. 4 for the 


Fig. 3.—Deviation from average in facial heights, widths, and depths in two boys, Class I and 
Class II, Division 1, respectively. 


girls it seems that in facial heights Class I and Class II, Division 1 again tend 


to parallelism, while Class III stands out; in facial widths there is parallelism 








ce 
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and only a size differential; in facial depths there is, once more, size and pro- 
portionate differences, and again Class I and Class II, Division 1 tend to stand 
out against Class ITI. 
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Fig. 4.—Deviation from the average in facial heights, width, and depths in three girls, Class I, 
Class II, Division 1, and Class III, respectively. 

From these data we have a suggestion that two types of ‘‘pattern’’ may 

emerge: (1) facial heights and widths are less diagnostic of a given Class of 

maloeelusion than are facial depths; (2) in totality of facial dimensions and 
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proportions Class I and Class II, Division 1 tend to approximate one another, 
in contrast to Class III. This is, in a sense, a ‘‘pattern,’’ i.e., a closely related 
complex of sizes and proportions in the three planes of measurement. 

In 1934 Krogman, in a rather specific craniometrie study, stated that 
‘‘there is no dependable relationship between any facial point, or plane passing 
through that point, and any tooth in either the head (cephalometric) or skull 
(craniometric).’’ In 1944 Wylie, in a careful roentgenographie cephalometic 
analysis of familial data, concluded as follows: ‘‘None of the angles studied 
bears a relationship to any other angle in the eranio-facial complex that is pre- 
cise enough to be predictable. Furthermore, no definite relationship between 
any particular angle and any particular side of the polygon can be said to 
exist; and finally, knowing that one particular side is relatively long or rela- 
tively short does not permit one to predict even roughly the length of any 
other side.’’ An even more extensive and fundamental lack of dependence in 
the growth process was demonstrated by Engel, Bronstein, Brodie, and Wesoke 
(1941) in their roentgenographie cephalometric appraisal of untreated and 
treated hypothyroidism. The effects of the condition are selective: face is re- 
tarded in growth, teeth, retarded in eruption, and carpal ossification centers 
are both ‘‘disturbed’’ and retarded. The same general conclusion was reached 
by Todd, Wharton, and Todd (1938), but they reported an even more selective 
disturbance in facial growth, in that premaxilla and maxilla were hardest hit 
by induced thyroid deficiency. 

Enough has been said to demonstrate that the concept of a pattern of 
growth is very useful in setting norms or standards. But it must be once again 
insisted that pattern cannot be confused with sterotypy, for this will lead us only 
to our blind alley, the fictional average. Just as central tendency must recog- 
nize range of variation, just so surely must pattern permit the elucidation of 
dynamie change during progressive growth. Pattern at most can be merely 
the framework within which the growth impulse expresses itself and is modifi- 
able by whatever endogenous or exogenous factors may impact upon it. 
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Oral Roentgenology 


ROENTGENOGRAPHIC TECHNIQUE FOR THE IMPACTED 
THIRD MOLARS 


MatrHew Lozirr, B.S., D.D.S.,* New York, N. Y. 


ROBABLY nowhere in the realm of intraoral roentgenography is the pro- 

duction of an undistorted roentgenograph as vitally essential as in surgery 
of the impacted and unerupted lower third molar. Here, a properly planned 
roentgenographie technique will render the surgeon an inestimable service in 
two distinct ways: (1) by producing a roentgenograph that will portray cor- 
rectly and minutely the true existing condition of the operative region. (2) 
by making it possible, through the evaluation of the roentgenograph, to recog- 
nize at a glance any existing distortion of the image, whenever this happens 
to be the ease. 

Possessing a diagnostic aid of such admirable qualifications, it becomes 
possible for one to plan his operative approach with greater care and pre- 
cision, accomplishing the removal of the tooth, however difficult, with more 
dispatch and considerably less trauma, consequently minimizing postoperative 
complications. 


Roentgen Technique for the Impacted Mandibular Third Molar 

In addition to an extraoral view, for displaying the surrounding osseous 
tissue in its entirety, two distinct types of roentgenographie exposures, the 
periapical and the occlusal, both equally important, are needed here. 

Function of the Periapical Roentgenography.—An undistorted periapical 
roentgenograph of an impacted mandibular third molar, among other things, 
will permit adequate evaluation of the following essential factors: 

a. Size, shape, and position of the crown of the impacted tooth. 

b. Number, size, shape, and directional alignment of each root together 
with evidence and location of the bifureation. 

ce. Amount and character of osseous tissue overlying the impacted tooth. 

d. Relation of the roots and sometimes also of the crown of the impacted 
tooth to the mandibular canal. 

e. Relation of the crown and roots of the impacted tooth to the ramus and 
body of the mandible. 

f. The condition of the tooth, whether caries is present, particularly in the 
distoclusal surface. 

g. Relation of the impacted tooth to the crown and roots of the adjoining 
second molar. 


*Former Instructor in Oral Surgery, New York Post-Graduate Medical College Hospital; 
Former Attending Oral Surgeon, Bellevue Hospital. 
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h. Character of the alveolar process located mesially to the impacted 
molar, if the second molar is missing. 
i. Evidence of any existing periapical or periodontal pathosis in the third 
and second molar regions. 
Fig. 1. 
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Fig. 1.—To obtain adequate display of a vertically impacted mandibular third molar, 
the film packet in a periapical exposure must not be positioned mesially of the corresponding 
first molar. 

Fig. 2.—To obtain adequate display of a horizontally or mesioangularly impacted lower 
third molar, the film packet in a periapical exposure must not extend mesially of the center 
of the corresponding first molar. 


Technique for the Periapical Exposure.—The special technique prescribed 
for the periapical exposure is indicated whenever the entire or the major por- 
tion of the crown of an impacted lower third molar is invisible to the eye; this 
technique should be executed in the following manner : 


1. Position the film packet one-sixth inch above the occlusal surfaces of 
the molars in situ. The free border of the packet is aligned parallel with the 
occlusal surfaces of the teeth. The mesial aspect of the packet is aligned with 
the mesial surface of the first molar (Fig. 1). However, when the impacted molar 
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is found to be lying in a horizontal or mesioangular position, it becomes neces- 
sary to position the film packet even more distally, in order to display the im- 
pacted tooth in its entirety (Fig. 2). 

2. As is to be done in examination of all molars, set the patient’s head 
perpendicularly to the plane of the floor and align the buccal cusps of the oe- 
clusal surface of the adjoining second molar parallel to the plane of the floor 
(Fig. 3). 

3. Align the verticohorizontal angulation of the cone of the x-ray tube 
(cone-directional line) with the occlusal surface of the adjoining second molar. 
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Fig. 3.—For more accurate registration of all (maxillary and mandibular) molars, the 
sagittal plane (S) of the patient’s head must at all times be aligned perpendicularly to the 
plane of the floor, regardless of whether the head faces forward, downward, or upward, as 
the case may be after the alignment of the buccal cusps of the adjoining second molar with 
the plane of the floor. 


4. Establish the point of incidence slightly below the interproximal space 
located between the adjoining second and first molars (Fig. 4). 

5. Direct the central ray through this interproximal space (Fig. 5). 

6. Employ a medium-speed film; make a three- to three and one-half-seecond 
exposure, at ten milliamperes. 

7. Whenever the roots of the impacted third molar appear to be grossly 
foreshortened or entirely missing (indicating an extreme buceal or lingual 
alignment), set the verticohorizontal angulation to +30° instead of aligning it 
with the occlusal surface of the adjoining second molar (as is to be done rou- 
tinely), which will ordinarily improve the display of the hidden roots. The 
point of incidence, the direction of the central ray, and the exposure time re- 
main the same as mentioned previously. 
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Fig. 5. 
’ Fig. 4.—In the periapical exposure of an impacted mandibular third molar, the point of 
incidence is located slightly below the interproximal space located between the adjoining second 
and first molars. 
Fig. 5.—For more accurate exposure of an impacted mandibular third molar, the center 
ray or the cone-directional line is directed through the interproximal space between the adjoin- 
ing second and first molars. 
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Recognizing the Presence of Distortion in a Periapica] Roentgenograph.— 
Since failure to recognize distortion of a roentgenograph portraying an im- 
pacted lower third molar may seriously impair proper execution of the re- 
moval of the tooth, it is at all times highly essential to know how to determine 
whether the periapical roentgenograph portrays correctly all the salient fae- 
tors pertaining to the impacted tooth and its surrounding tissues. 
































Fig. 6.—A, A periapical roentgenogram of an impacted mandibular third molar may be 
considered undistorted and therefore dependable diagnostically when the adjoining second and 
first molars do not appear overlapping at their interproximal surfaces. 

B, Unless the second and first molars, aljoining to the impacted mandibular third molar, 
are abnormally aligned in relation to each other, overlapping of the adjoining interproximal 
surfaces on the roentgenograph suggests distortiom of the portrayed area. 
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It has been conelusively found that if the interproximal surfaces located 
between the second and first molars appear on the roentgenograph to be over- 
lapping (though in the mouth these teeth are observed to be in normal align- 
ment), the roentgenograph should unequivocally be considered as distorted 
and unsuitable for diagnosis. It should also be understood that when the first 
and second molars are not aligned normally, the roentgenograph, though display- 
ing the interproximal surfaces overlapping, is not necessarily distorted (Fig. 
6, A and B). 


Function and Technique of an Occlusal Roentgenograph.—The primary 
funetion of an occlusal roentgenograph of an impacted lower third molar is 
to show the relative position of the tooth to the surrounding buceal and lingual 
alveolar plates. Since the periapical view does not indicate clearly whether 
the impacted tooth is in a buceal, lingual, or buecolingual deflection, the im- 
portance of the occlusal view becomes quite obvious. 

The technique for an occlusal roentgenographie view is best performed 
in the following consecutive manner: 


1. Because of the awkward position to be assumed by the patient’s head, 
ask the male patient to remove his coat and open his collar. 

2. Lower the chair headrest sufficiently to permit the inclining of the pa- 
tient’s head as far back as possible. The backrest of the dental chair, how- 
ever, should remain vertical, as indicated in all periapical exposures, and the 
patient should be asked not to slump down but sit upright. To assist posi- 
tioning of the head better, interpose a small pillow between the patient’s back 
and the chair backrest. 

3. With the patient sitting in the upward position, first incline his head 
backward, positioning it on the previously lowered headrest; then tilt or turn 
the head as much as is possible to the side opposite to the impaction. Thus, 
if the impacted tooth is on the right side of the patient’s mandible, his head 
is tilted to the left side, and vice versa. Such head position permits the needed 
uplifting of the body of the mandible to be examined. 

Whenever the pads of the headrest of the hair are of the adjustable type, 
the pad located on the side opposite to the impaction is positioned as shown 
on the illustration (Fig. 7, A and B), in order to facilitate proper positioning 
of the patient’s head. 

4. Place a regular-sized medium-speed periapical film packet (to which a 
small metallic paper clip is previously attached to facilitate identification of 
the buceal aspect of the film) into the patient’s mouth with its emulsion side 
downward. Its distobueeal corner should be bent sharply upward and the 
side to which the paper elip is attached should face the cheek. The packet 
should be centered over the occlusal surfaces of the lower molars and some- 
times premolars, as far back distally as the patient’s mouth permits. To re- 
tain the packet by its outer front edge, ask the patient to close on the film 
packet, employing moderate pressure (Fig. 8). 

5. Direet the point of the x-ray cone upward, toward the lower border 
of the uplifted mandible, and establish the point of incidence just below and in 
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front of the angle. Position the tube in such a way that the path of the cen- 
tral ray, emanating from the point of the x-ray cone, will be projected to co- 
incide with the long axis of the adjoining second molar (Fig. 9, A and B). 

If the patient’s shoulder happens to be in the way of the x-ray tube, ask 
him to lower it as much as needed without, however, appreciably shifting the 
already established position of his head. 
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Fig. 7.—A and B, The adjustable headrest pads of a dental chair need not be changed 
from their conventional position for any periapical exposure except an occlusal roentgeno- 
graph of an impacted mandibular third molar. Here it will be found considerably more con- 
venient to position the headrest pads as illustrated in B. (The position on the illustration is 
set for examination of the lower right side.) 
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6. Ask the patient to remain motionless and make the exposure. To ob- 
tain a clearer view of the region to be examined, the exposure time should be 
increased to six seconds, at ten milliamperes. 

An undistorted occlusal roentgenograph will ordinarily display only the 
crowns of the adjoining second and first molars. Therefore, if any portion of 
their roots is being observed, the roentgenograph is, in all probability, some- 
what distorted (Fig. 10). 

















Fig. 8.—A properly positioned film packet for an occlusal view of an impacted mandibular 
third molar should have its distobuccal corner (a) turned well up in order to facilitate posi- 
tioning it as far back as possible. A small metal paper clip may be attached to its mesio- 
buccal aspect in order to facilitate identification of the buccal aspect of the processed roentgeno- 
graph (b). The film packet should be centered over the occlusal surfaces of the adjoining 
molars, and the film should be placed with the emulsion side downward. 


Roentgenographic Technique for the Impacted Maxillary Third Molar 
To obtain a satisfactory diagnostic periapical roentgenograph of an im- 
pacted or unerupted maxillary third molar, the following technique is being 


recommended : 


1. Position the medium-speed regular-sized periapical film packet with 
its longer surface horizontally, locating its lower border on a level and parallel 
with the necks of the adjoining second and first molars. The mesial aspect of 
the film packet should be aligned with the mesial surface of the first molar. 











470 MATTHEW LOZIER 








a : 2<SDY iii” 
9ss¢é 
Si//I1) Zw 








































A, B. 


Fig. 9.—A and B, To obtain an undistorted occlusal view of an impacted mandibular third 
molar, turn the patient’s head to a side opposite from the side which is being examined. 
Establish the point of incidence against the edge of the mandible, just below and in front of 
the angle. Align the center ray (cone-directional line) with the long axis of the adjoining 
second molar, and in such a way as to direct it through the thickness of the body of the 
mandible. 





? Fig. 10.—An undistorted occlusal roentgenograph of an impacted mandibular third molar 
bebe ordinarily display only the crowns but not the roots of the adjoining second and, first 
molars, 
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Fig. 11.--To obtain an adequate roentgenographic image of an impacted maxillary third 
molar, position the film packet on a level with the necks of the adjoining molars, aligning the 
mesial aspect of the packet with the mesial surface of the first molar. 























Fig. 12.—To obtain a satisfactory roentgenograph of an impacted maxillary third molar, 
establish the point of incidence one inch distally and one inch below the outer canthus of the 
corresponding eye. 
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2. Set the verticohorizontal angulation to +60°. 
3. Align the central ray or cone-directional line with the distal surface of 
the adjoining second molar. 

4. Establish the point of incidence one inch distally and one inch below 
the outer canthus of the corresponding eye. 

5. As in all molars, the patient’s head is set perpendicularly to the plane 
of the floor. The buceal half of the occlusal surface of the adjoining second 
molar is aligned parallel to the plane of the floor. 

6. With the conventional target-film distance, the exposure is five seconds, 
at ten milliamperes. 


369 EAsT 149TH STREET. 














RADIODONTICS.* II. EXPOSURE TECHNIQUE AND DIFFICULTIES 


A. Porter S. Sweet, D.D.S.,** Rocuester, N. Y. 


HE periapical technique is undoubtedly the radiographic technique that is 

most commonly used in dentistry. There are several variations of this tech- 
nique, but, in the standardized version usually employed, vertical angles are used 
that are the result of making thousands of radiographs during years of experi- 
ence. One of the important aspects of this standardized technique is proper head 
positioning for, if this is not constant, it follows that the standardized angles will 
not give consistent results. 

For maxillary radiographs the patient is so positioned that an imaginary 
line drawn from the ala of the nose to the tragus of the ear will be horizontal. 
The head should not be tilted to either side. In other words, the interpupillary 
line should also be horizontal. 

With the head so positioned the film is placed in the mouth in such a manner 
that it will cover the area under examination. The dentist or his assistant should 
never hold the film in the patient’s mouth even though tempted to do so with a 
child or nervous patient. Both the dentist and the assistant are constantly 
subjected to secondary radiation and to add to this the exposure of primary 
radiation by film holding would be very likely to cause x-ray burns. 

The manner in which the film is best held is to have the thumb of the op- 
posite hand hold the film packet against the tissues with slight pressure. Caution 
the patient to use only sufficient pressure to hold the packet in place for other- 
wise the film will be bent so that the images will be distorted. The edge of the 
hand and the side of the index finger are pressed firmly against the face. This 
not only presents the radiodontist with a good view to check both his vertical and 
horizontal angulation, but also helps to prevent the packet from slipping. 

In positioning the cone of the x-ray apparatus against the face it is wise to 
have the point of the cone actually touch the face. This not only maintains the 
correct target-film distance but also has a tendency to dampen and stop tube 
vibration. 

After the maxillary radiographs have been made the headrest is lowered so 
that an imaginary line drawn from the tragus of the ear to the corner of the 
mouth is horizontal. This places the head in the proper position for making 
the mandibular radiographs. 

On the lower jaw the film packet is held in a different manner than on the 
upper. The end of the index finger is placed against the center of the packet 
so that it is pressed to place. The thumb is clamped beneath the lower border of 
the jaw and the patient is told to bite carefully against the forefinger. 

"heeies given in the course on “Diagnostic and Surgical Technics’’ under the auspices 
of the New York Institute of Clinical Oral Pathology, Oct. 19, 1949. 

**Editor, Dental Radiography and Photography. 
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Biting the finger is important for by doing so the lower jaw is stabilized, 
thus preventing movement. Since the temporomandibular joint is a sliding hinge 
joint, the jaw is very likely to move during exposure unless there is some such 
restraining influence. 

Positioning the film in the lower third molar region is more diffieult than in 
any other part of the mouth. It will help a lot if you will start the film in the 
premolar, rather than the third molar region. Place your forefinger atop the 
film and rest your thumb against the mesial edge. Ask the patient to bite eare- 
fully against vour finger. As he does this two things happen: the packet is 
pushed downward into position and the muscles of the floor of the mouth relax 
to receive it. While this is taking place push the packet back into the third 
molar region with your thumb. This method will cause little discomfort and the 
packet can be placed exactly where you want it—far enough to the distal sur- 
face so that all of the third molar will be reeorded. 

a 
Bite-Wing 

Many dentists make the mistake of regarding the Bite-Wing examination 
as a supplementary examination. This should not be, for it is just as impor- 
tant as the periapical examination. The Bite-Wing examination will record 
some things that the periapical cannot disclose, and vice versa. Both are es- 
sential in order to get a complete recording of conditions. Anything less than 
complete is not enough, for how ean one establish a diagnosis without having 
complete data to work with. 

When making Bite-Wing radiographs the head is always positioned with 
the ala-tragus line horizontal. 

For making posterior Bite-Wing radiographs the packet is positioned in 
the mouth so that the tab lies on the lower teeth and the patient is instructed to 
bite up carefully on the tab. Never pull on the tab while the patient is doing 
this for, if you do, the packet will be pulled in close to the teeth where the 
curvature of the jaw will make the film bend. This will produce distortion in 
the radiograph. 

Bite-Wing radiographs are always made at an angle of plus 8 degrees with 
the point of the cone touching the face opposite the center of the tab. 

In making anterior Bite-Wing radiographs the packet is placed in position 
and the patient asked to bite edge to edge upon it. The point of the cone can be 
allowed to touch the front edge of the tab. 


Occlusal 

Occlusal radiography gives the dentist an opportunity to make a supple- 
mental examination that will produce information that cannot be obtained in 
either periapical or Bite-Wing radiographs, or it can be used as a substitute for 
the periapical examination when conditions warrant. 

The position of impacted teeth can be clearly demonstrated in an occlusal 
radiograph that represents a cross-sectional view of the upper teeth. The same 
type of cross-sectional radiograph can also be made of the lower teeth. 
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In recording the maxillae in cross section the patient is positioned the same 
as for a maxillary periapical radiograph with the film packet placed in the mouth 
so that its long axis is from side to side. The tube is so positioned that the cen- 
tral ray is projected perpendicularly to the center of the packet. 

In order to secure a cross-sectional view of either the entire mandible or 
only the third molar area, the head is tilted back so that the occlusal plane of the 
mandibular teeth is vertical. For recording the entire jaw the central ray is 
projected perpendicularly to the plane of the packet from a point just above 
the hyoid bone. 

To obtain a cross-sectional view of the third molar region the ordinary peri- 
apical packet is used instead of the occlusal packet. This is placed as far back 
in the mouth between the teeth as possible, and the patient is allowed to bite on 
the packet to hold it in position. The head is positioned as before and the point 
of the cone touches the lower border of the mandible opposite the roots of the 
second molar. The radiograph made in this manner will visualize accurately the 
hbuecolingual relationship of the molar teeth. 

In cases of fracture, swelling that prevents the positioning of a periapical 
packet, or with individuals who gag easily, the occlusal examination can also be 
used as a substitute for the periapical examination. 

In making the substitute periapical type of examination of the anterior 
teeth the packet is positioned with the long axis front and back and with the 
tip of cone touching the bridge of the nose at an angle of plus 65°. A radiograph 
is thus produced that resembles a periapical radiograph of the anterior teeth. 

When making this type of examination of the premolars and molars the 
packet is first positioned as before in the center of the mouth and then shifted as 
far as possible toward the side to be examined. The tip of the cone touches the 
cheek just distal to the ala of the nose at a horizontal angle that is 60° from the 
midline and at a veitical angle of plus 60°. The radiograph made in this man- 
ner will be similar to a periapical radiograph of the cuspid and premolars. 

To produce the substitute periapical type of radiograph of the lower an- 
terior teeth the head is not tilted back so far as it is to secure the cross-sectional 
view. The occlusal plane of the mandibular teeth should be at an angle of 55° 
to the horizontal. The tip of the cone should touch the point of the chin so that 
the central ray will be projected at a horizontal angle. The radiograph made by 
this technique provides a good visualization of the mandibular front teeth. 


Lateral Jaw 

There are two projections that can be used to obtain lateral jaw radiographs. 
If one wishes to secure the body of the mandible the head is positioned against 
the cassette in such a manner that the tip of the nose almost touches the surface 
of the cassette. 

This will produce a radiograph that records the structures from the third 
molar to the first premolar or cuspid. 

On the other hand, if a record of the ramus is sought, the head is so posi- 
tioned that the cheek and ear are against the surface of the cassette. The radio- 
graph made in this manner will usually show the ramus from the lower border 
of the mandible to the neck of the condyle. 
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In making a radiograph of either position the chin must be stretched up- 
ward as far as possible and the area to be recorded should be near the center of 
the cassette. After this has been done the x-ray apparatus is swung into position 
so that the central ray will traverse the jaw as follows: for the body of the man- 
dible it should be directed to the second premolar; for the ramus it should be 
directed to the third molar region. Correct angulation can best be obtained by 
sighting along the line on the side of the cone. 

After this angle has been satisfactorily established the operator should then 
sight along the similar line on the top of the cone. If these two lines traverse 
the mandible at the proper point, a good radiograph should result. 


Facial Bones 

When one wishes to secure a radiograph of the facial bones the cassette 
should be flat and level. The patient should then be positioned so that both the 
nose and chin touch the surface of the cassette. The central ray should be di- 
rected in the median plane from a point one and one-half inches below the oceipi- 
tal crest to the center of the cassette. The radiograph will reveal the sinuses 
and the facial bones. 

Temporomandibular Joint.— 

When radiographing the temporomandibular joint the cassette should be 
flat and level and the head so placed that it rests comfortably on the ear and the 
ascending ramus. The central ray is directed through the head at an angle of 
15° from the vertical so that it enters at a point two and one-half inches above 
the external auditory meatus and traverses the joint nearest the cassette. A 
radiograph is thus produced that gives a good visualization of the condyle in its 
socket. 

If a radiograph is desired of the joint with the condyle at the forward end 
of its path, the patient is instructed to hold his mouth open during exposure. 
When making such a radiograph it is well to have the patient bite on a cork in 
order to prevent movement. 


Profile 


In orthodontics and prosthodonties, especially the latter, it is often desir- 
able to secure a profile radiograph from which a template can be made. To do 
this the patient sits erect and holds the cassette so that its long axis is vertical 
and there is sufficient space in front of the nose to be certain the whole profile 
will be recorded. The patient should be cautioned to hold the cassette so that 
the midline of the face and the axis of the cassette are parallel. 

When in this position the profile can be made with either a 36- or a 72-inch 
target-film distance. The latter is of course preferable, if there is room enough, 
for the profile will then be more accurate. When making the exposure the tube 
should be so positioned that the central way is horizontal, perpendicular to the 
cassette, and sighted directly at the anterior nasal spine. The jaws should be at 
rest and the teeth in occlusion during exposure. 


Difficulties 


A radiodontie examination should record images of the teeth and investing 
structures that are: (1) accurate in size, (2) correctly proportioned, and (3) 
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free from distortion. To achieve this the exposure technique must be correct 
and sometimes we run into difficulties. 

As we know, standard vertical angulations were established in the following 
manner. With the patient correctly positioned, the central ray was projected 
through the tissues at right angles to a line that bisects the angle formed by the 
film and the long axis of the tooth. The line marked on the side of the cone of 
X-ray apparatus was used to accomplish this for it coincides with the path of the 
central ray. A radiograph made in this manner complies with the specifications 
mentioned. Note in this radiograph (Fig. 4, A) the line that has been drawn to 
indicate the exact length of the central incisor. 

Where we get into difficulty is when we do not correctly bisect the angle pre- 
viously mentioned. Should the central ray be projected from too low an angle, 
elongation will occur. The images, like shadows cast by the sun in early morning 
or late evening, will be longer than the objects radiographed. The length of 
these images will be in direct proportion to the inaccuracy of the angulation 


employed. 





Fig. 4, B, shows a radiograph made with the central ray projected at too 
low an angle as shown in Fig. 4, A. <A line has been drawn upon the central 
incisor exactly the length the tooth image would have been had it been correctly 
radiographed or, in other words, the exact length of the line drawn in the pre- 
ceding radiograph. The greater length of the tooth when compared to the line 
indicates the extent of the elongation that has occurred. 


Conversely, should the central ray be projected from too high an angle, 
foreshortening will oceur. The images recorded, like shadows east by the sun at 
midday, will be shorter than the objects radiographed. This foreshortening will 
be in direct proportion to the inaccuracy of the angulation. 

The radiograph in Fig. 4, C, was made with the central ray projected at too 
high an angle. Again a line has been drawn that represents the length the tooth 
image should have been. The shortness of the tooth as compared to the line indi- 


cates the extent of the foreshortening. 
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It is just as necessary to have correct horizontal angulation as it is to employ 
accurate vertical angles. In order to secure sharp, undistorted images, it is 
essential that the central ray pass through the film at a horizontal angle that is 
at right angles to the plane of the film. When this is done the images will be 
sharp and elear (Fig. 5, A). Notice the clearly outlined medullary spaces and 
the well-defined lamina dura and periodontal membrane. Note also that there 
is no overlapping of the contact points, which proves, if the teeth were normally 
aligned, that the horizontal angulation was correct. 





Fig. 6. Fig. 7. 


Do not allow the central ray to be projected through the film at other than 
a right angle for the contact points will overlap and the whole radiograph will 
lack definition and sharpness (Fig. 5, B). This will prevent the discovery of 
interproximal caries or other interpretative findings. In only a small portion of 
this radiograph (the extreme right) can bone and tooth structure be adequately 
visualized. 

An x-ray film is like a mirror. If the surface is flat and unbent, it will 
record an accurate image. If a curved sheet of metal is used as a mirror, the 
reflected image will be distorted and ludicrous (Fig. 6). Only a flat, unbent 
x-ray film can record an accurate image. In this case, bending the film packet 
has rendered the upper right third of the radiograph entirely unsuitable for 
interpretation. 
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While it is true that distortion can be lessened by carefully adapting the 
packet to the tissues of the mouth, this should be done by gentle preliminary 
bending in the form of a slight rolling of the corner of the packet. This does 
no great harm but sharp creasing and bending before insertion should be avoided 
or disfiguring crimp lines such as shown in Fig. 7 will oceur. 

All dental x-ray apparatus is so constructed that the x-rays are allowed to 
escape from the tube at only one point. Here, a metallic cone or a diaphragm 
restricts the x-rays to a rather small bundle. This is done to decrease the amount 
of seattered radiation which would, if unconfined, have a decided tendency to fog 
the film. Since the x-rays are thus restricted to a small bundle, it is necessary 
to aim the tube very carefully so that the bundle will be large enough to cover 
the area under examination. If the central ray, as indicated by the lines on the 
cone of the apparatus, is always aimed at the center of the packet, no difficulty 


will be experienced. 





Fig. 8. Fig. 9. 





If, however, the central ray is not directed to the center of the packet, the 
entire film will not be covered and a radiograph such as seen in Fig. 8 will result. 
Notice that no images are recorded along the left side of the radiograph. This is 
salled cone cutting for it was the restrictive cone, previously mentioned, that 
-aused it. 

Small pieces of lead glass may sometimes chip off from the shield around the 
x-ray tube, drop down into the cone, and produce confusing shadows. This can 
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happen only when making upper radiographs, for then the tube is pointed down- 
ward. Upward pointing of the cone will cause the foreign body to drop back 
where it will not cast a shadow (Fig. 9). This condition can be corrected by 
removing and cleaning the cone. 

A ‘‘downhill-lie’’ is caused by improper placement of the packet in relation 
to the occlusal surfaces of the teeth. The packet edge should be parallel to and 
slightly below the occlusal surfaces of upper teeth and slightly above the occlusal 
surfaces of lower teeth. Then the patient should be cautioned not to move the 
packet. 

Film packets should always be placed in the mouth with the pebbled surface 
toward the tube. This embossed surface clings to the gum tissue and thus 
lessens the chance of slippage. Also, in this position, the metal insert within 
the packet is in back of the film. Here it can protect the film from scattered 
radiation. If the metal was not in the packet behind the film the seattered 
radiation would fog the radiograph. 

Occasionally, by mistake, a film packet will be placed in the mouth back- 
ward, with the smooth paper toward the tube. The resulting radiograph will 
be less dense for the metal insert will act as a filter and, in addition, the images 
will be reversed when the radiograph is viewed in the usual manner. Thus it 
seems to have been made of the opposite side of the mouth. This mistake cannot 
happen with a modern packet when it is placed in the mouth backward for a 
herringbone pattern is printed on the radiograph to reveal the error. Therefore, 
whenever you see this pattern on a radiograph, you may be sure that the packet 
was placed in the mouth backwad and should be remade correctly. 

Underexposure of a radiograph will sometimes occur if the distance between 
the x-ray tube and the patient is increased beyond the normal 8 inches without 
increasing the exposure time. This can be avoided by having the tip of the cone 
touch the patient’s face. 

If film packets are placed on the operating table after exposure instead of 
being protected by a lead receptacle, two accidents are likely to happen. It is 
entirely possible that one may be picked up and exposed again. If this happens 
a ‘‘double exposure’’ will oceur (Fig. 10). In addition, there is grave danger 
that the radiographs will be fogged due to exposure to direct and scattered 
radiation. 

Care must also be given to the packet during exposure. Movement of patient 
or packet must be avoided if the recorded images are to be sharp and distinct. 
If movement of either is allowed to oceur, the images may be too fuzzy and 
indistinct for interpretive purposes (Fig. 11). 
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GEOGRAPHIC VARIATIONS OF DENTAL CARIES IN OREGON. III. A 
CONSIDERATION OF THE INFLUENCE OF SOME ENVIRONMENTAL 
FACTORS ON THE CARIES EXPERIENCE OF NATIVE BORN 
AND REARED SCHOOL CHILDREN IN TWO REGIONS* 


Demetrios M. Ilapsimarkos, D.D.S., M.S.D., M.P.H., CLara A. Storvick, Px.D., 
AND JUNE H. SuLLIVAN, M.S., CORVALLIS, ORE. 


HE value of the epidemiological method as a tool in studying dental caries 

and some of the faetors which may have an influence on the prevalence and 
incidence rates of the disease has been greatly enhanced during the last decade 
hy investigations among population groups of different racial, national, and 
geographie backgrounds. 

From a study on the caries experience of freshman students at Oregon 
State College,' it was indicated that some areas within the state of Oregon 
might have higher rates of attack than others. Two geographic areas of the 
state, namely, the Coast region and the Central Oregon region, were selected 
for further local study, the former representing a high and the latter a low 
area of caries experience. In the Coast region the counties of Clatsop and 
Coos were investigated, and in the Central Oregon region the counties of 
Deschutes and Klamath. During the months of February to April, 1948, 
dental examinations by means of mouth mirror and explorers were given to 
741 native born and reared white school children between the ages of 14 and 
16, inelusive, in the four eounties. The findings which have been presented 
and discussed in another paper® revealed that a difference of varying degree 
existed in the dental caries experience of school children residing in two re- 
gions of the state, and that the more pronounced disparity was observed be- 
tween those of Clatsop county in the Coast region and Klamath county in the 
Central Oregon region (Fig. 1). 

The purpose of the present paper is to discuss a number of factors which 
may have been responsible for the observed differences in the caries attack 


From the Department of Foods and Nutrition, School of Home Economics Oregon State 
College. 

*This investigation was made possible through appropriations by the Oregon State 
Legislature in 1945 and 1947 for research under the direction of the Department of Foods and 
Nutrition, School of Home Economics. The Extension Women’s Council of the State of Ore- 
gon was instrumental in obtaining the fund. This study was also a part of the Western 
Regional Research Project on the Nutritional Status of Population Groups in Selected Areas 
of Oregon with the cooperation of the Oregon Agricultural Experiment Station. It was _ fi- 
nanced in part from funds appropriated under the Research and Marketing Act of 1946. The 
cooperation and assistance of the Bureau of Human Nutrition and Home Economics, United 
States Department of Agriculture, and the United States Public Health Service is acknowl- 
edged. 
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rates. Factors considered for investigation in each one of the four counties 
included: (1) fluorine content and total hardness of the publie water sup- 


plies, (2) ratio of dentists to population, (3) climatological data. 





OENTAL CARIES EXPERIENCE OF 741 SCHOOL CHILDREN 
AGES 14, 15 AND 16 IN FOUR COUNTIES OF OREGON 
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Presentation of Data 


1. Public Water Supplies.—l'or the determination of the fluorine con- 
tent and total hardness of the drinking waters of the four counties under 
investigation, a list of all the public water supplies currently in use through- 
out each one of the counties was secured from the Oregon State Board of 
Health. These water supplies fell into three categories: owned by cities, 
owned by water districts, and privately owned. From a total number of 75 
public water supplies which were in operation in the four counties during 
the time of the examination, determinations for fluorine content and total 
hardness were done in 51 of them. This number represents two-thirds of all 
the public water supplies used by the different communities in the two geo- 
graphic regions, and includes the four county seats, almost all of the towns, 
and several of the smaller communities of any appreciable size. On this basis, 
by far the greatest part of the population of each county consumed water 
from sources which have been investigated. 

A single water sample collected at the time of the dental examination 
or shortly after was used in determining the fluorine content and total hard- 
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ness of the publie water supplies investigated.* The data presented in Table 
[ give information relative to the location, source, amount of fluorine, calcium, 
magnesium, iron, and total hardness of each one of the communal waters an- 
alyzed in the four counties of two geographie regions of Oregon. As it can 
be seen, the sources of all the public water supplies of the Coast region are 
surface waters, whereas ground waters prevail among those of the Central 
Oregon region. In general, the waters from the four counties showed no sub- 
stantial differences in the content of constituents for which chemical analyses 
were made. The amount of fluorine present in the public water supplies of 
both geographic regions is negligible. Furthermore, on the basis of the fig- 
ures on total hardness presented, almost all of the waters are classified as 
*““eont.’*> 

Inasmuch as satisfactory conclusions cannot be drawn regarding the 
dental caries experience of a population group and its relationship to the amount 
of fluorine or total hardness of the water based on a single sample collected 
at the time of the examination, a retroactive investigation of the publie water 
supplies was undertaken. This was done in an attempt to find if any changes 
in the source or physieal set-up of the publie water supplies under considera- 
tion had occurred within the life period (1932-1948) of the population groups 
given a dental examination. 

In general, the results of the investigation into the histories of the public 
water supplies, as far as it could be ascertained, did not reveal evidence of 
extensive alterations of such nature. In only a few small communities changes 
in the source of the communal waters were noted and these follow. 

A point of particular consideration was to inquire whether or not a soften- 
ing plant was or had been in operation in any one of the communal water sup- 
plies, since it is known that this lowers considerably the fluorine content and 
total hardness of the water.*\° The information gathered on this point did 
not disclose that such a treatment was applied to the water supplies at any 
period during the lifetime of the subjects examined. 


Changes in the Water Supplies (1932-1948) 


Clatsop County.—1l. Cannon Beach, about 1938 a new spring was added to the source of 
the water supply. 2. Svensen, from 1932 to 1938 water from various wells was used. In 
1939 as the community expanded all the wells were eliminated and the present source of water 
was installed. 3. Young’s River, the present source of water was put in operation in 1939. 
Prior to this year the community used individual sources of water which included wells, 
springs, and creeks. 

Coos County.—1. Eastside, from 1932 to 1939 there was no public water supply in this 
community. Individual wells were used as sources of drinking water. 2. Sandford Heights, 
during the period 1932-1939 the source of water supply was from springs. 

Deschutes County.—1. Shevlin, prior to 1942 the source of the water supply was a 
spring, but it was changed to deep well because the lumber company which owned the 
water supply moved to a new location. 


*The fluorine content was determined by means of color standards, W. A. Taylor and 
Co., Baltimore, Maryland. Calculations for total hardness were made according to ‘“Stand- 
ard Method for the Examination of Water and Sewage,” ed. 9, New York, 1946, American 
Public Health Association, page 23. 

The water analyses were performed by Miss June H. Sullivan, 
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ANALYSES OF 51 PusBLic WATER SUPPLIES IN FouR COUNTIES OF OREGON 
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MAG- 
SOURCE OF ORIDE CIUM NESIUM IRON HARDNES 
PUBLIC WATER (F) (ca) (Mg) ( Fe) AS Caco 
REGION COUNTY WATER SUPPLY SUPPLY P.P.M. P.P.M. P.P.M. P.P.M. P.P.M. 
Coast Clatsop Arch Cape Creek 0.0 2.8 4.1 0.00 24 
Astoria Creek 0.1 2.2 1.9 0.28 14 
Brownsmead Creek 0.1 3.3 0.5 0.06 10 
Cannon Beach* Spring 0.0 4.5 2.7 0.00 22 
Clifton Creek-river 0.0 4.4 2.1 0.00 19 
Gearhart River Supplied by Seaside 
Hammond Creek-river Supplied by Warrenton 
Knappa Creek 0.2 5.4 2.0 0.05 22 
Rainbow Water Creek 0.0 2.3 1.4 0.10 11 
System 
Seaside River 0.0 ef 1.2 0.08 9 
Svensen* Creek 0.0 1.6 1.8 0.06 11 
Warrenton Creek-river 0.0 1.4 1.6 0.05 10 
Wauna River 0.0 14.5 3.7 0.11 52 
Wave Crest Creek 0.0 4.7 3.2 0.11 25 
Westport Mill Creek 0.0 1.4 1.5 0.00 10 
Young’s River* Creek 0.0 4.5 1.0 0.17 16 
Coos Bandon Creek-spring 0.0 1.1 1.8 0.08 10 
Coos Bay Creek-spring — 0.0 13.3 1.6 0.00 40 
North Bend Creek-spring 0.0 13.3 1.6 0.00 40 
Coquille Creek 0.0 2.1 2.2 0.09 14 
Eastside* Creek-spring Supplied by Coos Bay-North Bend 
Empire Lake 0.0 3.9 1.3 0.21 15 
Myrtle Point Spring-river 0.6 9.9 5.2 1.24 48 
Powers Spring-river 0.0 7.4 1.9 0.03 26 
Sandford Creek Supplied by Coquille 
Heights* 
Central os 
Oregon Deschutes Bend Creek-spring 0.2 3.0 1.4 0.00 13 
Redmond River 0.1 2.3 2.4 0.12 16 
Shevlin* Deep well 0.0 3.2 2.3 0.02 17 
Sisters Creek 0.2 4.4 1.8 0.00 18 
Terrebonne Deep well 0.0 26.3 17.5 0.00 138 
Klamath Bly Water Com- Deep well 0.0 12.7 6.5 0.00 58 
pany 
Cascade Summit Creek 0.0 2.3 0.4 0.00 7 
Chiloquin* Deep well 0.0 2.0 1.8 0.00 12 
Crater Lake Na- Creek-spring 0.0 4.3 0.7 0.05 14 
tional Park 
Crescent Lake Spring 0.1 6.7 2.0 0.00 25 
Ellingson’s Well 0.0 35.0 30.0 0.02 211 
Mill* 
Fairhaven Deep well 0.0 13.8 2.3 0.00 44 
Heights 
Gilchrist Timber Deep wells 0.0 3.4 2.1 0.00 17 
Co. 
Klamath Agency Spring 0.2 3.0 1.5 0.00 14 
Klamath Falls Deep wells 0.0 9.5 4.2 0.02 41 
Klamath View Deep well 0.0 17.5 9.5 0.00 83 
Auto Courts 
Lake O’Woods Lake 0.0 3.6 0.7 0.02 12 
Malin Deep wells 0.0 24.2 21.0 0.00 147 
Merrill* Deep well 0.0 7.6 4.6 0.00 38 
Modoe Point Deep well 0.0 12.5 6.0 0.00 56 
Smith Lumber Deep well 0.1 21.0 3.5 0.00 67 
Co.* 
Sprague River* Deep wells 0.0 16.8 17.5 0.04 114 
Stewart Lenox Deep wells 0.0 41.4 8.0 0.00 136 
Weyerhaeuser Deep well 0.0 10.7 1.7 0.02 34 
Mill 
Weyerhaeuser Deep well 0.0 11.1 7.8 0.00 60 
Camp No. 4 
Weyerhaeuser Deep well 0.0 8.3 3.1 0.05 34 
Camp No. 6 
*See: Changes in the Water Supplies (1932-1948). 
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Klamath County.—1. Chiloquin, prior to 1940 the source of the water supply was a 
river. 2. Ellingson’s Mill, in 1944 one well was eliminated as a source of water because it 
dried up. 3. Merrill, in 1939 a new deep well was added and the one used before was elim- 
inated because of inadequate flow. 4. Smith Lumber Co., the mill started operating in 1941. 
From that time up to March, 1946, when the present deep well was drilled, a deep well from 
the Kalpine Plywood Mill served as the source of drinking water. 5. Sprague River, one 
deep well was used as the source of drinking water up to 1938 when it was eliminated. The 
present source consists of two deep wells which were put into operation, one in 1939 and the 
other in 1941. 

2. Ratio of Dentists to Population——The extent of dental services avail- 
able in the four counties is presented in the form of dentist-population ratios 
of two widely separated years within the lifetime of the subjects examined. 
These ratios have been computed for each county on the basis of the estimated 
population and the number of practicing dentists during the years of 1940 
and 1945.° In general, the information given in Table II, supplemented by 
Fig. 1, shows that a small dentist-population ratio does not necessarily de- 
crease the prevalence of caries and, conversely, a large ratio does not tend to 
inerease it. This tendeney is particularly illustrated in the cases of Clatsop 
and Klamath counties. 

TABLE IT. Ratio OF DENTISTS TO POPULATION FOR THE YEARS 1940 AND 1945 IN 
FouR COUNTIES OF OREGON 





ESTIMATED 




















POPULA- NUMBER OF 
REGION COUNTY YEAR TION* DENTSTSt RATIO 

Coast Clatsop 1940 24,786 16 1:1,549 
1945 27,416 19} 1:1,443 

Coos 1940 32,568 16 1:2,036 

1945 24,918 17} 1:1,466 

Central Oregon Deschutes 1940 18,728 15 1:1,249 
1945 19,862 12t 1:1,655 

Klamath 1940 40,699 20 1:2,035 

1945 40,132 16} 1:2,508 





*The estimated population for 1940 was taken from the Twentieth Biennial Report, 
State Board of Health of Oregon. 

+The number of dentists practicing in each county during 1940 was obtained from Dr. 
L. Boire, President, Oregon State Board of Dental Examiners. 

tBased on 1947 register of dentists. 


3. Climatological Data.—A summary of the climatological data, as well 
as the range of altitude for each one of the four counties, is presented in Table 
Ilf. The average number of clear, partly cloudy, and cloudy days per year 
was calculated on the basis of information for the period 1932-1947 contained 
in the annual reports of the Weather Bureau, Oregon Section. It is evident 
from this table that, in general, the counties of the Coast region are charac- 
terized by fewer hours of sunshine than the counties of the Central Oregon 
region. The more pronounced variation in the condition of the sky is ob- 
served between the counties of Clatsop and Klamath, the former having an 
average number of 111 clear and 145 cloudy days per year, whereas the latter 
registers an average number of 164 clear and 107 cloudy days. 

Similarly, wide variations are also noted in the range of altitude between 
the two geographic regions. While the communities of the Coast counties lie 
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TABLE IIT. SUMMARY OF CLIMATOLOGICAL DatTa* (PERIOD 1932-1947) AND RANGE OF ALTITUD 
or Two GEOGRAPHIC REGIONS OF OREGON 

















COAST REGION CENTRAL OREGON REGION 
CLATSOP coos DESCHUTES KLAMATH 
ITEM SPECIFIED COUNTY COUNTY COUNTY COUNTY 
Average number of clear days per yeart 111 135 144 164 
Average number of partly cloudy days per 109 74 96 94 
yeart 
Average number of cloudy days per yeart 45 156 125 107 
Range of altitudet 5’-75’ 9-300’ = 2,870'-4,650’ 4,065’-4,760' 








*From United States Department of Commerce, Weather Bureau: Climatological Data, 
Oregon Section. 

Number of observation stations: Clatsop, 4; Coos, 5; Deschutes, 3; Klamath, 8. 

tBased on elevations of the communities within each county. 


within elevations not exceeding 300 feet, those of the Central Oregon counties 
are located at altitudes ranging from 2,870 to almost 5,000 feet above sea 
level. 

Discussion 

The evidence presented by Dean and his associates’ from their investiga- 
tion in twenty-one cities of four states has firmly established the existence of 
an inverse relationship between minute amounts of fluorides occurring 
naturally in public water supplies and the incidence of caries in children. On 
this basis, chemical analyses of communal waters for the determination of the 
fluorine content, as well as for other constituents, are a necessary part for the 
interpretation of the findings of an epidemiological study on dental caries 
among population groups. Prior to the present study, data on the fluoride 
concentrations in the public water supplies of Oregon were not available. 
In 1941 two areas of endemic dental fluorosis were reported but not verified.* 
In a recent investigation to determine the distribution of fluorine in the water 
supplies of the United States, an unidentified source of water in Jackson 
county of Oregon was mentioned as containing 1.5 p.p.m. or more of fluorine.’ 
Information obtained from another source* indicated that the fluorine content 
of the waters of a few localities situated in different parts of Oregon was 
negligible, except in three cases where a range of 0.6 to 0.8 p.p.m. was re- 
ported. 

The present results of the fluorine determinations supported by the retro- 
active investigation of the public water supplies do not point to this factor as 
being responsible for the observed differences in caries experience among the 
subject population of the two geographic regions. Although conclusions based 
on a single water sample are arguable since it is known that the mineral con- 
tent of public water supplies varies, nevertheless, the fact that in Klamath 
County most of the communal waters are derived from ground waters which 
generally in analyses of repeated samples do not show marked changes in 
fluorine content,* > the possibility of erroneous reasoning is not very likely. 
In the case of the counties of Clatsop, Coos, and Deschutes where surface 
waters are used, because of the high rates of caries experience noted among 


*Oregon State Board of Health, personal communications. 
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the subjects examined there, it seems reasonable to state that even monthly 
analyses carried over a period of one year could not have shown any material 
differences in fluoride coneentrations. 

Reports in the literature of the last decade or so have suggested that 
hardness of public water supplies and the dental caries experience of popula- 
tion groups are inversely related.’” ™ However, as a result of recent studies 
on the fluorine-dental caries relationship, it was indicated that the caries- 
inhibitory factor was not the hardness but the presence of minute amounts of 
fluorine in the domestie waters.’ The data on total hardness of the com- 
munal water supplies in the two geographie regions which were presented in 
Table I showed that in general the waters are classified as ‘‘soft.’’ Previous 
analyses of public water supplies in a number of cities and towns located in 
different parts of the state also revealed that the waters of Oregon are gen- 
erally classified as soft.* From the evidence at hand, it is obvious that the 
differences in earies experience among the subjects examined in the four 
counties cannot be explained on the basis of water hardness. 

Since of the total number of publie water supplies in the four counties 
two-thirds were investigated, it is believed that omission in analyzing do- 
mestiec water supplies of a few small communities, as well as individual sources 
of water, does not constitute a major shortcoming regarding the interpreta- 
tion of the findings and the conclusions drawn. 

The second factor considered for investigation dealt with the dentist- 
population ratios in the four counties. This was done with the thought of in- 
quiring whether or not the differences in caries experience could possibly be 
interpreted on the basis of accessibility to dental care. From the data which 
were presented in Table Il and Fig. 1 it can be coneluded that in the present 
study the earies attack rates in the two geographic regions were not influenced 
by the availability of dental services. In a recent study of child health serv- 
ices in Oregon,'* it was also reported that in Clatsop County with the highest 
DME rates per person, the number of dentists per 1,000 children was almost 
twice as much as that of Klamath County where the subjects examined were 
found to be less vulnerable to caries. Although the amount of time devoted 
to the eare of children by the dentists in each one of the four counties is not 
available, this lack of information does not seem to alter the conclusion drawn 
since it is known that in general services for children occupy only a small 
part of the time of the practicing dentists. 

In addition, the comparatively high per capita buying income of recent 
years in Oregon’ does not seem to indicate that marked variations in the 
economie status of the communities which determined the ability of the aver- 
age family to pay for dental services may have been responsible for the dif- 
ferences in caries experience observed among the subjects of the four counties. 

In a number of studies which appeared in the literature of recent years, 
it was indicated that an inverse relationship exists between the amount of sun- 
shine and the susceptibility to dental caries.’*"° This is brought about by the 


*Oregon State Board of Health, personal communications. 
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formation of vitamin D, which is necessary for proper ealcification of bones 
and teeth, through the action of the ultraviolet rays of sunlight upon the pro- 
vitamin present just beneath the surface of the skin. 

Basically this observation is in agreement with the accepted opinion that 
teeth formed at a period of vitamin D deficiency are more prone to earies.' 
However, the evidence contained in the studies mentioned cannot be consid 
ered conclusive for two reasons: (1) the different factors which cause vari- 
ations in the biological action of the ultraviolet rays of sunlight were not 
studied in detail; (2) the influence of other factors having a bearing on earies 
resistance was not taken into consideration. 

It has been demonstrated that mere consideration of the hours or days 
of sunshine from observations made by the Weather Bureau cannot be taken 
as an indication of the value of the ultraviolet component of the sunlight. 

Frawley’* measured the ultraviolet content of the sunlight at three points 
in California, Sierra Nevada Mountains (elevation 8,000 feet), Santa Barbara, 
and Fresno, which are located in about the same latitude but are widely dif- 
ferent in altitude. The findings showed that because of local climatie con- 
ditions great variations in the amount of ultraviolet radiation existed. In 
Fresno, which is characterized by a high degree of solar energy, the sun- 
light was found to be deficient in the amount of ultraviolet rays because the 
haze which hangs over the valley where the city is located prevents their 
transmission. 

Frawley and Brown'® compared the readings of the ultraviolet radiation 
in the sunlight of two localities in central California, Auberry, and Fresno, 
situated in the same latitude and only 40 miles apart. The main difference 
between the two was the altitude; Auberry lies 2,000 feet above sea level while 
the elevation of Fresno is only 300 feet. The observations disclosed that 
Auberry, being located at a higher altitude, above the hazy atmosphere of the 
San Joaquin valley, showed higher readings than those noted in Fresno. The 
authors believed this to be an adequate explanation for the presence in Fresno 
of a large proportion of children with mild rickets who were examined there 
over a period of three years. 

Earp” observed that the ultraviolet radiation of the sun in Baltimore, Mary- 
land, and Boulder, Colorado, is very similar during the summer months. How- 
ever, because of higher humidity, clouds of smoke, and lower altitude, the winter 
‘adiation in Baltimore is only one-third of that in Boulder. 

Manville,” in a study of the ultraviolet component of the sunlight of 
Portland, Oregon, noted that during the summer months the ultraviolet light 
of sunshine is considerably reduced although at this time of the year the 
amount of sunshine is greater. He attributed this to the excessive pollution of 
the air by smoke from forest fires which absorbed the ultraviolet rays. 

Moore and his associates** examined approximately 1,000 children enter- 
ing school for the first time in the cities of Portland, Oregon, and San Diego, 
California. Both cities are located at sea level, but they show considerable 
variation in the quantity of sunshine. San Diego registers 3,000 hours of 
sunshine per year, whereas Portland has only 2,000 hours. Despite this dif- 
ference in the amount of sunshine, the authors reported that the percentage 
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of rickets among the San Diego children was nearly as great as among those 
of Portland. On the other hand, they found that 54.5 per cent of the children 
of San Diego had teeth with no cavities or fillings as compared with 22.4 per 
cent of those in Portland. East'® attributed this disparity in the incidence of 
dental caries to differences in the hours of sunshine between the two cities, 
although the same variations in the amount of sunshine failed to influence the 
percentage of rickets among the subjects of both places. In this connection, 
it seems of interest to note that mineral analyses of the water from the four 
terminal reservoirs serving the city of San Diego showed a range of fluoride 
concentration from 0 to 0.45 p.p.m.,* while the fluoride level in the public 
water supply of Portland is reported to be zero.t 

Dean and his associates’ noted that when both the fluorine content of the 
public water supply of a community and the amount of sunshine were taken 
into consideration, the factor responsible in reducing the caries attack rates 
of the population was the fluoride level of the water. 

rom the foregoing discussion it is evident that since even places com- 
paratively close together show wide variations in the ultraviolet component of 
sunlight depending upon different local conditions, observations based on 
quantity rather than on quality and made over large sections of the country 
cannot be relied upon for an evaluation of the role played by sunshine in re- 
ducing the incidence of dental caries. Furthermore, no results ean be con- 
sidered conclusive without a simultaneous inquiry into other factors which 
may have influenced the caries attack rates. 

The data on the condition of the sky which were presented in Table III 
disclosed that the amount of sunshine and the earies experience of the sub- 
jects examined in four counties of Oregon (Fig. 1) were inversely related. Al- 
though this observation is based on the quantity and not on the quality of the 
available sunshine, the fact that the counties of the Central Oregon region, 
where the subjects experienced lower caries attack rates than those living 
in the Coast region, are located at high elevations suggests that the biological 
action of the ultraviolet rays of the sunlight was more effective. At the 
same time, the evidence we presented has indicated that some other factors 
which do or may have a bearing on the incidence of caries cannot be held re- 
sponsible in the present study for the differences in caries attack rates ob- 
served among the subjeet population of the four counties. However, despite 
the factors just mentioned, we are not inelined to consider the evidence pre- 
sented here regarding the relationship of sunshine to dental caries as entirely 
conelusive, because no readings of the ultraviolet radiation of the sun in the 
two regions under consideration are available. 

Parenthetiecally, if the present food intake can be taken as indicating the 
trend of food habits in the past, it seems of interest to mention that an in- 
vestigation of the diet of the subjects carried on at the time of the dental 
examination did not reveal appreciable variations in the amount of candy 
bars and carbonated beverages consumed by them.t 

*Water Derartment, City of San Diego, personal communications. 


+Oregon State Board of Health, personal communications. 
tData on the food habits of the subjects to be published. 
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Conclusions 


The results of an inquiry into a number of environmental factors did not 
produce evidence indicative of an explanation for the differences in caries ex- 
perience observed among the subjects examined in four counties of Oregon. 
The only factor of relative significance seemed to be the variation in the 
amount of sunshine between the two regions. It is believed that because the 
present investigation was confined to native born and reared children, and 
also the influence of some factors which do or may have an inhibitory effect 
on caries attack rates has been excluded, a study of the ultraviolet component of 
sunlight in the two regions will be of great value in clarifying the sunshine- 
dental caries relationship. Moreover, since our knowledge of the factors as- 
sociated with caries resistance is far from complete, the possibility that some 
constituent of the drinking water may render the teeth more susceptible to 
caries, as has been suggested,?* must not be overlooked. 


Summary 


An investigation into some environmental factors for an explanation of 
the differences in caries experience noted among native born and reared school 
children in four counties of Oregon produced the following results: 

The fluoride concentrations in the communal waters analyzed in each 
county were found to be negligible. 

Caleulations of total hardness showed that, in general, the drinking 
waters of the four counties are classified as ‘‘soft.’’ 

A retroactive investigation of the public water supplies under considera- 
tion revealed that, with the exception of a few small communities, no changes 
which may have altered significantly the present composition of the waters 
were made during the lifetime of the subjects examined. 

Availability of dental services in the two geographic regions does not 
seem to have influenced the caries experience of the subjects. 

The amount of sunshine in the two regions of the state and the dental 
caries experience of the subject population examined there were found to he 
inversely related. Since this observation is based on the quantity and not on 
the quality of the sunlight, the evidence presented is not considered entirely 
eonclusive. A study of the ultraviolet component of sunlight in the two 
regions is recommended. 

An investigation of the current food intake of the subjects at the time of 
the dental examination did not show appreciable differences in the amount of 
eandy bars and carbonated beverages consumed. 


Appreciation is expressed to the members of the Dental Advisory Committee, Dr. Harold 
J. Noyes, Dean, University of Oregon Dental School, Dr. O. T. Wherry, member of the Oregon 
State Board of Health, and Dr. E. R. Abbett, representative of the Oregon State Dental As- 
sociation, for their helpful suggestions and criticisms in the planning of this study and the 
interpretation of the results. 
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LYMPHOSARCOMA OF THE MOUTH OF METASTATIC ORIGIN 
Report of a Case 
SAMPSON S. Hecut, D.D.S.,* New York, N. Y. 


REQUENTLY a wrong diagnosis is made because we are misled by over- 

emphasizing the immediate circumstances in which a patient presents 
himself. If we see a patient shortly after a fight or traumatic injury, we are 
prone to consider his physical condition a result of the previous trauma. This 
tendency of nonscientific thought Immanuel Kant decried when he culled the 
famous phrase, ‘‘Post hoc, ergo hoec’’ (after it therefore because of it). The 
case to be reported clearly demonstrates how easily one can so err. 

Gould’s medical dictionary' defines lymphosarcoma as a sarcoma having 
structural elements of a lymph node. According to Ewing? sarcomas are more 
uniform in texture than carcinomas. The former may produce wide areas of 
new cells unbroken by bands of connective tissue or areas of necrosis, though 
frequently interrupted by hemorrhages. 

3oyd® gave a clear and sucecinet picture of the neoplasm. He said: 

It is characterized by the fact that it arises in one group of lymph nodes or in one 
collection of lymphoid tissue, and spreads to the other groups of nodes apparently by the 
way of the lymphatics. Later it may set up true metastases in distant organs. Its other 
characteristic is its tendency to invasion and destruction of the surrounding structures. 

Anderson‘ stated that the neoplastic cells are lymphocytes in one of the 
stages of their development. 

Beattie and Dickson® said that there is an enormous increase in lympho- 
eyte or lymphocyte-like cells with no corresponding increase of endothelial 
plates and reticulum, both of which structures remain scanty. 

Thoma,® quoting Copeland, stated that bone metastases occurred in 1 
per cent of 300 eases. 

According to Moore’ lymphosarcoma occurs in the ratio of 3 to 1 in men. 
The highest incidence is in the fourth and fifth decades. The outstanding 
symptoms and signs result from enlargement of lymph nodes and of the 
spleen. In late stages the enlarged lymph nodes may press on blood vessels, 
nerves, and hollow viscera, and produce obstruction with secondary changes. 
The average duration of life after onset of symptoms is about two years. 


Case Report 
E. B., a Negro man, aged 23, arrested for robbery came to the dental 
clinie of one of the penal institutions Oct. 2, 1946, because of ‘‘pain in my gums 
and teeth.”’ 


*Chief Dentist of the Department of Correction, City of New York; Instructor of Oral 
Surgery, Postgraduate School of the First District Dental Society of New York; Instructor of 
Oral Surgery, Postgraduate School of the Tenth District Dental Society of New York. 
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Present History.—The patient stated that the pain started about three 
weeks previously and had been getting worse. Upon being questioned about 
trauma, he stated that he had been hit in the face between the eyes several 
weeks prior to his arrest. 


Extraoral Examination.—The patient was a tall, thin mulatto. He had 
a faciomaxillary swelling in the left infraorbital region with a slight oblitera- 
tion of the nasomaxillary fold. The left submaxillary region was swollen. 
There were no palpable lymph nodes. 


Fig. 1. 





Fig. 2. 
Fig. 1.—Lacerated lesion of maxilla which first gave the appearance of “alveolar abscess 
of traumatic origin.”’ 
Fig. 2.—Buccal surface of what appears to be lacerated tissue. An angry red, necrotic 


area about the size of a dime is seen. Note the vertical fissure with the crescent. 


Intraoral Examination. When the patient’s mouth was opened, a large 
palatal swelling (Fig. 1) was seen which protruded from the midline behind 


the left maxillary central incisor. It had gradually inereased in thickness 
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until the gingival crest was reached. The swelling appeared to be soft, but 
on palpation was found to be hard. The palatogingival crest was necrotic 
along the necks of the teeth, simulating the necrotic gingivae of ulcerativ: 
gingivitis. The necrosis extended from the left central incisor to the left firsi 
molar. The central incisor was a pontie that was attached to a three-quarter 
crown on the right central incisor (Fig. 1). Bueceally (Fig. 2) there was « 
large edematous swelling extending from the left lateral incisor to the six 
year molar, and extending upward to the vestibule, stopping short of the 
bueeinator frenum. An angry red, necrotic area about the size of a dime was 
seen between the cuspid and the first premolar areas. 

A sloughing mass simulating a root was seen at the crest of the gingivae 
over the second premolar. This proved to be a small, soft crater, yellowish in 
character, which bled easily when explored. The buecogingival tissue had 
crept down to a point midway between the occlusal surface of the first and 
second premolars. An irregular crevice passed upward from between the 
cuspid and the first premolars to the vestibule, and ended in a well-defined 
crescent separating the pathologic from the normal tissue. This fissure was 
from 1 to 3 mm. deep and bloody maroon in color. The teeth were non- 
carious and appeared as if they were avulsed from the alveolar bed. The teeth 
were slightly mobile and in traumatic occlusion. The entire area appeared 
as if that section of the maxilla had been traumatized. A foul odor emanated 
from the mouth. 


Diagnosis.—A tentative diagnosis of a maxillary alveolar abscess of trau- 
matic origin was made. The patient was ordered transferred to the hospital 
for treatment. The clinical picture was an interesting one, and the patient 
was recalled before being transferred to the hospital. The following informa- 
tion was elicited. He stated that in March, 1946, he had gone to one of the 
hospitals in the city because he had a ‘‘pain in my left arm like a toothache,’’ 
and the pain then traveled to his chest. He stated he had a small growth 
removed from his shoulder. He showed a elavicular sear. He said he had had 
some x-ray treatments and had failed to go back to the institution because he 
had been arrested.* His case was called to the attention of the medical staff, 
who examined him and found a nodule in the vertex of his scalp (Fig. 3) and a 
preauricular lymph node in front of the right side of his ear (Fig. 4). 

The diagnosis was changed to that of malignancy. He was transferred 
to the hospital where an x-ray of the chest showed ‘‘increase in broneho- 
vascular markings toward the left base, increased density of the region of the 
left maxillary sinus and zygoma. No destruction of kone.’’ A diagnosis of 
lymphosarcoma was made. 

A few days later, he was returned from the hospital for trial, after which 
he came back to the clinic seeking relief from pain. 

Examination on Oct. 24, 1946, showed the teeth to be more mobile and 
blood was oozing from the interdental spaces (Fig. 5). A postauricular lymph 
node had developed on the right side (Fig. 6), and the left submaxillary gland 


*Report from the hospital appears at the end of this communication, 
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Fig. 3. 





Fig. 4. 


Fig. 3.—Lump in the vertex of the scalp. 
Fig. 4.—Preauricular lymph node. 
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Fig. 5. 


Fig. 6. 


Fig. 5.—Proliferation of tissue with interdental bleeding 
examination. 

Fig. 6.—Showing pre- and postauricular lymph node. 

Fig. 7.—Showing enlargement of submaxillary gland. 
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ad become enlarged (Fig. 7). He complained of inability to sleep, and a per- 
istent pain in the right eye which was aggravated by light. Sedatives and 
ivpnoties were ordered. 

On October 31, he was pleading to have his teeth removed because they 
pained him so. We refused to extract but applied topical medication and, 
together with the medical department, kept giving him sedatives and hyp- 
noties. 

On Noy. 6, 1946, the patient came in seeking relief from bleeding. He 
stated that when he awoke he found his pillow covered with blood. Examina- 
tion showed blood oozing from the interdental tissues. He had an ecchymotic 
area under his left eye and a breakdown of the skin in the infraorbital region. 

A sponge pack saturated with thromboplastin was inserted over the teeth 
and gingivae. He was transferred back to the hospital. Prior to his transfer 
he had a vomiting and fainting spell. Two weeks later he died. 

Herewith is appended the medical report from the hospital the patient 
first visited : 

The patient, E. B., was admitted to the hospital in March, 1946, with a history of 
pericordial pain, cough, hemoptysis, and dyspnea for one month. On examination, a large 
left supraclavicular mass was found, and an x-ray film of the chest showed a large mass 
filling the anterior mediastinum, extending both to the right and to the left of the midline. 
The biopsy revealed a lymphosarcoma of the lymphocytic type. 

X-ray therapy to the mediastinum was started on March 25 and completed on July 8, 
1946. 2,000 r were given to an anterior and posterior 20 x 20 em. field with 200 K.V., M.A., 
50 em, T.8.D., 2 mm. of copper plus 1.25 mm. of aluminum filter. The course was unneces- 
sarily prolonged because the patient failed to keep his clinic appointments. On July 15 
treatment was started over the abdomen because of elevation in temperature and a large 
liver which extended almost to the iliac crest. He received 950 r through a 20 x 20 em. 
anterior abdominal field. The factors were the same except that the filter was 1 mm. of 
copper instead of 2. 

The patient did not return for treatment after August 15, and in September it was 


learned that the patient had been picked up by the police. 
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Endodontia 


PARTIAL PULPECTOMY, AN ACCEPTED TREATMENT FOR PRIMARY 
AND YOUNG PERMANENT TEETH 


ALVIN F. Garpner, A.A., D.D.S., Miami, Fa. 


HE practitioner of dentistry who includes operative dentistry for children 

in his practice is inevitably confronted with the problem of treating vitally 
exposed primary and young permanent teeth. Whether the vital exposed pulp 
is due to exposures of carious origin, of instrumental origin, or of traumatic 
fractures, the prevention of the loss of these teeth is of major concern to the 
dental profession as well as to the patient. Dentists are faced daily with the 
problem of avoiding extraction of the vital exposed primary and young perma- 
nent tooth, since extraction will result in drifting of teeth, creating a future 
malocclusion, impairment of esthetics, and certainly an impairment of normal 
or adequate mastication. In order to solve this problem, the pulpotomy or 
partial pulpectomy technique has been given serious consideration in recent 
years. 

Pulpotomy or partial pulpectomy means the excision or amputation of 
the pulp contents in the coronal portion of the pulp (pulp chamber) without 
disturbing the contents of the root canals. This pulpotomy technique differs 
from a pulpectomy in which all pulp tissue, i.e., from the pulp chamber as 
well as the root canals, is removed. Pulpotomy has been recommended for 
a vital tooth as a successful treatment for exposed pulps when teeth can be 
treated soon after an accident caused the fractured crown. It is successful 
in teeth having large exposures of intrumental origin, where removal of carious 
dentine would result in exposure, and in teeth in which retention of infected 
dentine would result in future pulp degeneration. It is primarily successful 
in teeth in which the formation of the root has not been completed. Pulpotomy 
is contraindicated in teeth with putrescent pulps since the problem of treating 
this pathologie condition consists of complete extirpation of all pulpal tissue 
and maintenance of the periapical supporting tissues in a state of health. 
Successful pulpotomized teeth require primarily a correct diagnosis, the use 
of all the available and generally used methods, plus success in maintenance 
of asepsis since it is a surgical procedure. Success also depends upon normal 
tissue function and resistance and the health of the individual. 


Review of the Literature 
The literature expounds two general methods of performing pulpotomies. 
The oldest and first method employed was that of ‘‘devitalization,’’® * * %- 
10, 11,12 in which the pulp is devitalized with different substances, such as 
arsenic. After this process has taken place, the coronal portion of the pulp 
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is extirpated and the remaining portion of the pulp in the root canals is 
mummified by a paraformaldehyde paste. The second and most popular 
method advocated in recent years is the vital method of performing pulpotomies. 
This paper will deal primarily with a new material used according to the 
principles set forth in the vital method of performing pulpotomies. 

The vital technique differs from the devitalization technique in that the 
pulp chamber or coronal portion of the pulp is extirpated under a local 
anesthetic, the pulpal hemorrhage arrested, and the pulp remaining in the 
pulp eanals is sterilized and covered with a bland paste. A secondary or an 
amorphous layer of dentine is formed over the amputated pulp stump and 
walls off the pulp canals. Several types of pastes or materials have been 
employed in the past (1923-1943), with variable success, to produce healing 
of the extirpated pulp during the vital technique of performing pulpotomies. 

After the amputation of the coronal portion under local anesthesia, the 
remaining vital pulp has been covered with a bland paste’ incorporated into 
the blood of the wound. A zine oxide-eugenol paste? has been placed over the 
pulp eanals and eavity sealed with cement. A paste* containing zine oxyphos- 
phate cement, Aristol (thymol iodide), and oil of cassia has been used over 
the amputated pulp and eavity filled with cement. Another material* has been 
composed of ealeium hydroxide and ealoxyl and placed over the remaining 
vital pulp. Still another treatment® consists of calcium hydroxide powder 
and distilled water mixed to a creamy paste and placed over the amputated 
pulp, after whieh the pulp chamber is closed with a thin mix of zine oxyphos- 


phate cement. 


Vital Partial Pulpectomy Technique for Primary and 
Young Permanent Teeth 


Diagnosis and Case History.—Roentgenographic, clinical, and vitality 
examinations, plus a knowledge of the history of the tooth in question, are 
the initial procedures, This is necessary sinee this technique is advocated for 
teeth with vital exposed pulps only. A periapical radiograph or a No. 2 
Bitewing should be taken to arrive at a correct diagnosis in order to plan the 
course of treatment. Several radiographs at different angles may be necessary 
to view the pulp and apieal area properly. 


Anesthesia.—Deep and adequate anesthesia is absolutely necessary when 
performing a pulpotomy if one expects to manage the child patient properly. 
For the mandibular teeth, a mandibular block is utilized, placing the anesthetic 
solution at the mandibular foramen. This can frequently be reinforced with 
parodontal injections adjacent to the tooth to be operated upon. Another 
injection to fortify the anesthesia of lower molars is the long buceal injection. 
For maxillary teeth, subperiosteal injections both buceally and lingually are 
suggested. For maxillary anterior teeth, deciduous or permanent, a naso- 
palatine block placing the solution in the anterior palatine foramen where the 
anterior nasopalatine nerve emerges is suggested. This injection is frequently 
necessary to provide deep anesthesia. For maxillary molars a posterior pataline 
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or partial palatine injection is advisable, placing the solution at the exit of 
the anterior, middle, and posterior palatine nerves, from the posterior palatine 
foramen. Two cubic centimeters of a 2 per cent procaine solution with 1 :2,500 
Neosynephrine hydrochloride are usually adequate for this operation. \ 
topical application of Benzocaine solution before the injection is frequently 
of value in managing the child during the injection. 


Asepsis.— Whenever possible the rubber dam should be utilized to isolate 
the tooth. It need be applied only to the tooth that is to be prepared for the 
pulpotomy. An ivory clamp of suitable size is sufficient to secure the dam on 
a molar tooth. Asepsis is imperative. All burs and instruments should be 
previously sterilized. Where the rubber dam eannot be used, careful isolation 
of the tooth should be accomplished with cotton rolls and saliva ejector. The 
field of operation is sterilized with tincture of iodine 3 per cent, ethyl aleoho! 
70 per cent, and Tincture of Metaphen or Mereresin. 


Gaining Access.—Proper access to the pulp canal is one of the first 
essentials in any pulpotomy technique. The tooth is opened wide to remove 
all existing caries and overhanging enamel. This can be accomplished with 
diamond stones or burs. The outline form of the cavity should be completed 
at this time. This step should provide suitable access to the entire contents 
of the pulp chamber. The posterior teeth are entered through the occlusal 
and/or proximal surfaces. The anterior teeth are opened through the cingulum 
area on the lingual surfaces. The use of a large round bur is helpful in remov- 
ing the leathery dentine over the pulp. 


The Amputation.—A large round sterile bur is utilized to amputate the 
pulp in the coronal portion. This is accomplished by several revolutions of 
the large round bur about the pulpal floor of the pulp chamber. In molar 
teeth the amputation should be made at the level of the pulp chamber floor. 
In anterior teeth the amputation is made at a level extending into the root 
canal approximately one-third of the developed tooth root. Care should be 
exercised to remove only the desired amount of pulp tissue. The pulp chamber 
should be wiped out with a sterile cotton pellet and thoroughly cleaned. 


Hemorrhage Control.—Hemorrhage from the pulp chamber will occur 
frequently. It can be controlled by a sterile cotton pellet soaked in caleium 
hydroxide, or by placing a small amount of phenol on the pellet and placing 
it into the pulp chamber. If the hemorrhage is flowing freely, an Adrenalin 
Hydrochloride solution, 1:750, or 1 per cent Neosynephrin Hydrochloride ean 
be placed in the pulp chamber and packed tight for several minutes. 


Zinc Oxide Powder-Calcium Hydroxide Liquid-Pulp Chamber Paste.— 
For a root canal sealer and pulp chamber paste I have developed a zine oxide- 
calcium hydroxide compound. This consists of a fine dry powder and a liquid. 
The powder is zine oxide (U.S.P. molecular weight, 81.38) and occurs as a very 
fine, amorphous, white or yellowish-white powder, free from gritty particles, 
without odor or taste. It is insoluble in water and in alcohol. It is incompatible 
with acids. It causes constriction of tissues, arrest of secretions, and hemor- 
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rhage if present. It is destructive to the bacteria, fermentation, and puitre- 
faction. Therapeutically, in medicine, it is astringent and antiseptic. The 
liquid portion of the pulp paste consists of a saturated aqueous solution of 
ealeium hydroxide (U.S.P.), liquor ecaleii hydroxidi, or lime water. This 
ealeium hydroxide solution is antacid for a temporary period and is a mild 
astringent. It is classified as a weak alkaline solution and is incompatible with 


acids and with carbonated or hard water. 


Chemistry of Pulpal Paste (Calcium Zincate Compound Formed) 


The reaction that oceurs when the dry zine oxide powder is spatulated with 
the ealeium hydroxide liquid is as follows: the saturated calcium hydroxide 
liquid reacts with the powdered zine oxide to form calcium zineate and water, 


according to the following equation: 
Ca(OH), + ZnO — CaZnO, + H,0 


This results from the fact that zine oxide is amphoteric and has mildly 
acidie properties when brought in contact with a base such as calcium hydroxide. 

The pulp healing that results from the application of the pulpal paste is 
primarily due to the therapeutic effects of the calcium zineate compound. 


Sterilization—After the amputation the pulp chamber is sterilized with 
sterile cotton pellets saturated first in either 70 per cent ethyl alcohol or chloro- 
form and followed by hydrogen peroxide 3 per cent. The pulp chamber is 
then thoroughly dried. Into a drop of the saturated aqueous caleium hydroxide 
solution on a glass slab sufficient zine oxide powder is incorporated to produce 
a smooth, ereamy mix. This calcium hydroxide-zine oxide paste is carried 
to the dry pulp chamber on a cement or other appropriate hand instrument 
and placed over the amputated pulp stumps. This paste can be patted to place 
with a sterile cotton pellet held in a pair of cotton pliers. To be certain that 
no ill effect is produced upon the pulp, orthophosphorie acid cements are not 
used on top of the pulp paste. In its place a zine oxide-eugenol cement is 
prepared and placed gently on top of the pulpal paste. A formula such as 
that appearing in Accepted Dental Remedies* may be used, or the following 
formula I have prepared is used to advantage: 


Zine oxide-eugenol-rosin cement powder 


Zine oxide 70.10 Gm. 
Hydrogenated rosin 29.00 Gm. 
Zine acetate 0.90 Gm. 


Liquid: Eugenol (U.S.P.) 


The powder is combined with the liquid in the ratio of ten parts of powder 
to one part of liquid. Rosin (U.S.P.) has been added to zine oxide and 
eugenol as an ingredient of pulp capping preparations and as an ingredient 
of many mixtures to seal pulp canals. Hydrogenated wood rosin is preferable 
in this mixture. Zine oxide and eugenol cements are used to hold the medicinal 


*Formula No. 2, Accepted Dental Remedies, ed. 14, Chicago, American Dental Associa- 
tion, p. 175. 
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agent in the tooth without causing any deleterious effects upon the pulp. The 
setting time of the zine oxide-eugenol cement is decreased by the addition of 
various metallic salts—the zine acetate in this formula hastens the setting time. 


Restorations.—The zine oxide-eugenol cement may be used to fill the re- 
mainder of the cavity to the occlusal surface. This can be left to set; dismiss 
the patient, and, at a subsequent appointment, place the amalgam or similar 
filling. As an alternative, if one desires to complete the operation and it is not 
necessary to dismiss the child, instead of filling the cavity completely with 
zine oxide-eugenol cement, it is filled only to the level of the dentine roof of the 
pulp chamber. A thin layer of cement is then placed over the zine oxide-eugenol 
cement to form the floor of the cavity preparation. The outline form has been 
completed ; therefore, the amalgam filling is immediately placed on the cement 
base to complete the operation in one sitting. 


Check-up After Completed Pulpotomy.—F or record and history purposes 
a periapical radiograph showing the completed operation can be taken. It is 
just as desirable to take a Bitewing radiograph, if desired, of deciduous molars 
since they show the entire pulp chamber and roots equally as clearly. 


Advantages of Pulp Paste.—Pulp paste is easy to prepare, easy to ma- 
nipulate, stable, has long shelf life, and is unaffected by temperature changes 
and humidity. In the numerous eases treated with this paste, the treatment 
has shown a great degree of success in retaining teeth in the mouth without 
pathology. The teeth treated in this manner remain vital and heal promptly 
without any pain or discomfort to the child. I have observed rapid healing of 
the cut pulpal stumps and believe a layer of amorphous calcified dentine is 
soon deposited over the pulp canal openings. This matrix readily seals off the 
exposed pulp tissue from the pulp chamber. Therapeutically, this paste accom- 
plishes the same results as others used in the past by aiding in walling off the 
exposed vital pulp stumps by depositing a layer of calcified dentine or an 
amorphous calcium matrix. However, a greater percentage of success is an- 
ticipated with this new material than has previously existed with some of the 
past preparations for pulpal pastes. Further clinical and histologic research 
will be necessary to prove this hypothesis. This treatment does not interfere 
with the development of unealeified root ends. 


Summary 

A method for the preservation of vitally exposed teeth in the arch, either 
the deciduous or young permanent teeth, is the partial pulpectomy or pulpotomy 
technique. Dentists are faced daily with the problem of treating vitally ex- 
posed teeth, and the solution of this problem is found in the previously described 
partial pulpectomy technique. This treatment is recommended today in prefer- 
ence to the older devitalization method since it eliminates any risks due to the 
use of destructive drugs. The vital technique in pulpotomy ean be completed 
in one sitting with very satisfactory results. In the group of vital pulp ex- 
posures caused by coronal fractures, pulpotomies provide a satisfactory method 
for treatment of the exposed pulp. If the pulp has become putrescent after 
opening into the pulp chamber, it must be completely removed from the pulp 
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‘hamber and root eanals; and, after sterilization of the root canal, it ean then 
be filled with gutta-percha points, thoroughly condensed, and hermetically sealed 
at the apex of the tooth. 

The suecessful treatment of primary and young permanent vital exposed 
teeth depends primarily on an accurate diagnosis made from roentgenographic, 
vitality, and clinical examination. 

Pulpotomies'® have been evaluated in individual studies that indicate 90 
per cent suecess. The majority presented postoperative roentgenographiec evi- 
dence of a band of calcification slightly apical to the site of the pulp amputation. 

Several types of pulp paste have been advocated and used with success. 
They have been reviewed in the section on the review of the literature. 

A new pulpal paste and root canal sealer are advocated, composed of zine 
oxide powder and a saturated solution of calcium hydroxide liquid. The new 
preparation causes rapid healing of the amputated pulp without pain or dis- 
comfort. An amorphous calcified layer or band of calcification is formed due to 
the therapeutic action of this paste at the site of the pulp amputation, to wall 
off the pulp canals without any irritation to the pulp canal contents. 


Conclusion 
Because there are so many clinically and scientifically proved methods of 
performing pulpotomies, there are few instances in which deciduous and young 
permanent teeth need he sacrificed because of vitally exposed pulps. 
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Research 


KERATINIZATION OF THE HUMAN GINGIVA IN THE MENSTRUAL 
CYCLE AND MENOPAUSE* 


Marrero Papic, SANTIAGO, CHILE, AND IRVING GLICKMAN, D.M.D., Boston, Mass. 


T HAS been suggested that estrogenic hormones influence the activity of the 

stratified squamous epithelium of the gingiva and that alterations in the 
gingiva arising from estrogenic disturbances can be detected by histologic or 
surface smear techniques. In castrated female Rhesus monkeys, injection of 
estrogen (Progynon B) resulted in increased gingival keratinization, epithelial 
proliferation, and the appearance of surface keratinization in normally non- 
keratinized areas of the areolar mucosa.’ In a group of women receiving estro- 
genie (Progynon B) and gonadotropie (Follutein) hormones for several gyne- 
cologie disorders,’ ? it was noted that following administration of these hormones, 
there oceurred hyperkeratinization of the gingivae, with hyperplasia of the 
prickle-cell layer of the epithelium and resolution of the inflammatory infiltration 
in the corium. It has also been observed‘ that the vulvovaginal mucosa and oral 
mucous membrane in menopausal patients presented comparable hyperplastic 
changes in response to treatment with estradiol and diethylstilbesterol. Ziskin 
and Moulton,® using the surface smear technique, compared the oral and vaginal 
mucosa of four normal menstruating women and ten women under estrogen 
therapy, using stilbestrol, benzestrol, and estradiol benzoate, and reported that 
the smears of the vaginal and oral mucosa showed paralleled changes in the 
degree of cornification during menstruation and following estrogenic treatment. 
Although comparable in degrees of keratinization, the oral smears differed from 
the vaginal smears in cellular composition. Very few white blood cells were 
seen in the oral smears, while they were very numerous in the vaginal smears, 
especially at ovulation. It was coneluded that estrogen deprivation results in 
diminished cornification in both vaginal and oral epithelium while the response 
to estrogenic treatment is more strikingly demonstrated in the vaginal than in 
the oral smears. 

In recent years, Papanicolaou® * * has been the leader in the study of the 
female sexual functions using vaginal smears, These smears show the condition 
of the vaginal epithelium by demonstrating epithelial. cells in different stages 
of cornification. Leucocytes, lymphocytes, mucus, and occasionally erythrocytes 
or bacteria are also found. Cornification is considered a measure of the degree 
of ovarian function because it is felt that epithelial cells tend to become cornified 
as the distance from the basal layer is increased.® An increase in distance from 
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he superficial to the basal layer is interpreted as indication of a proliferative 
stimulus by estrogenic hormones. Papanicolaou and Stockard’® were the first 
o establish the existence of cyclic changes in the desquamation of the vaginal 
epithelium. These changes affect the entire genital tract, and consequently every 
change in the vaginal fluid is correlated with changes in the organs of the female 
genital system, particularly the uterus and the ovaries. The Papanicolaou tech- 
nique for staining smears was modified by Shorr,’ who claimed that while 
Papanicolaou’s method of staining was satisfactory to show morphologie details 
of the vaginal smear, it was not well suited for the detection of cornification 
because it lacked sufficiently contrasting color changes. 

The demonstrated validity of the surface smear as an index of epithelial 
keratinization,’* and its comparative simplicity encouraged its application for 
the study of human gingiva.’*'* The use of smears to study surface epithelial 
changes has definite advantages over the biopsy method of studying tissues in 
vivo in that it does not require surgical procedures. The disadvantage as com- 
pared with the biopsy method is that the cells in the smear technique are not in 
anatomical relationship. This can be overcome, in part, by comparison of the 
smears with histologic sections of comparable areas. 

Review of the Normal Menstrual Cycle 

The duration of the normal cycle varies from twenty-five to thirty-five days. 
Twenty-eight-day cycles are most frequent. 

The eyele oceurs in three phases: 

1. Stage of Repair and Proliferation Called Follicular or Preovulatory 
Phase.—This stage lasts about fourteen to sixteen days counting from the first 
day of the previous menstrual flow. Under the stimulating influence of the 
pituitary, follicular hormone is elaborated by the maturation of an ovarian 
follicle. This hormone stimulates epithelial growth and results in proliferative 
changes in the glands and hyperplasia of the epithelium with an underlying 
inerease in vascularization. Between the twelfth and sixteenth days the ovarian 
follicle reaches its full size and liberates a mature ovum. This marks the end 
of the proliferative stage. 

2. Secretory Stage, Luteal of the Postovulatory Phase.—This phase, which 
lasts about ten days after the end of the proliferative phase, is characterized 
by the formation of the corpus luteum and the production of its hormone, 
progesterone. At this time there is a great activity in the endometrial glands 
in preparation for the nidation and nutrition of the fertilized ovum. If the 
ovum is not fertilized the corpus luteum regresses, progesterone is diminished, 
and the menstrual flow begins. Although for purposes of description a clear- 
cut demareation is made between the periods of follicular and luteal secretion, 
such division actually represents a preponderance of either type rather than 
the presence of one and total absence of the other. 

3. Bleeding Phase or Menstrual Flow.—This phase is generally considered 
as the beginning of the menstrual cycle. However, for purposes of clarity it 
is presented as the third stage. When fertilization of the ovum does not occur, 
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the corpus luteum regresses. There is a reduction in the production of hor- 
mones necessary for continued growth. The uterine blood supply diminishes ; 
ischemia leads to necrosis of the endometrium which when expelled constitutes 
the menstrual flow that lasts about four days. 

Two types of hormones are essential in affecting the foregoing changes 
in the menstrual cycle: 

1. Follicular Hormone.—This is not an entity, but a group of chemically 
related compounds. These are more properly included under the terms of 
estrogenic substances. These substances may be divided according to de- 
creased potency as follows: 

a. Alpha estradiol or estrogen. 

b. Estrone or estrin. 

¢. Estriol or folliculin. 
The fuyetions of these estrogenic substances include stimulation of prolifera- 
tive epithelial changes and inhibition of the gonadotropie activity of the 
anterior lobe of the pituitary gland. 

2. Corpus Luteum Hormone.—The active principle of this hormone is 
progesterone which occurs in two isomerie forms: alpha and beta, both equal 
in physiologic activity. It is responsible for vascularizing changes in the 
uterine mucosa, preparatory to implantation of the ovum. 


The Present Study 


Common to all the previous investigations, with one exception,™ is the 
fact that they dealt only with cases of marked pathologie alterations either 
in the gingivae or in the hormonal picture, and gave very little indication of 
whether the oral epithelium actually is changed in the course of physiologic 
hormonal changes in the menstrual cycle. It appeared to us that although the 
demonstration of estrogenic influence on gingival epithelium in marked path- 
ologiec conditions was most strking, the degree to which the gingival epi- 
thelium was actually modified by physiologic hormonal alterations remained 
to be elarified. 

A study was, therefore, undertaken to determine whether there were 
variations in the cellular activity of the stratified squamous epithelium of 
human gingiva which could be detected by stained smears made from surface 
scrapings; and whether such variations were correlated with different phases 
of the menstrual cycle. 

Experimental Method 


The surface smear technique was employed to study gingival keratin- 
ization. 

Two choices of experimental procedure were available : 

1. To attempt daily gingival smears in the course of the menstrual cycle 
and correlate these with the temporal phases of the cycle. 

2. To take several gingival smears in different areas in one day in a large 
group of women and then determine: 

a. Whether smears from different areas of the same patient 
on the same day showed any variations. 
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b. Whether there was any difference in the smears of differ- 
ent patients. 

ce. Whether the differences in smears of different patients 
could be correlated with the cyclical changes in the men- 
strual cycle. 

The latter procedure was selected because it was felt that subjecting the 
surface epithelium of individual patients to daily smears might introduce an 
artificial effeet upon the normal cellular sequence of epithelial activity. 

Two hundred fifteen females ranging in age from 15 to 50 years served 
as experimental subjects. One hundred ninety of these patients gave a history 
of aetive menstrual cycles. Twenty-five were nonmenstruating women in the 
menopausal or postmenopausal period, 

Oral smears were obtained by gently scraping the gingiva in the area 
approximately midway between the gingival margin and the mucobuecal fold. 
The area was selected because it is normally keratinized’® ** and also in an 
effort to avoid the complicating effect of marginal inflammatory changes. In 
all instances the areas selected presented no gross pathologie alterations. A 
smear was taken in a comparable area in each of the following four sections 
of the mouth: maxillary right premolar area; maxillary left premolar area; 
mandibular right premolar area ; mandibular left premolar area. 

After these smears were taken they were immediately placed in a 50 per 
cent mixture of 95 per cent ethyl aleohol and absolute ether and stained by the 
Shorr trichrome method. A total of 843 smears were studied. 

On taking the smears, the following information was recorded for each 
patient: age; presence of gingival disease; regularity in the menstrual eycle; 
date when the last menstrual flow started; number of days the menstrual flow 
lasted; date when the next menstrual flow is expected; existence of menopause ; 
period of time elapsed since the most recent toothbrushing. . 


Findings 

I. Age Distribution When grouped according to age, the patients with 
active menstrual cycles were distributed as follows: 85 patients between 
the age of 15 and 23; 49 patients between the age of 24 and 31; 56 
patients between the age of 32 and 50; 25 menopausal patients who 
were all between 35 and 50 years of age. 

In general, the experimental subjects showed some degree of marginal 
gingivitis, but the majority of them did not show any signs of extensive gin- 
gival disease. The patients with marginal gingivitis presented no clinically 
detectable changes in the smear areas. 

Il. Regularity of the Menstrual Cycle.—The patients with active menstrual 
eycles reported no abnormalities as to the regularity of their menstrual 
periods. From the way the patients answered our questions, it ap- 
peared that in some instances the date of onset after most recent men- 
strual flow was not remembered with certainty. 

Ill. Smears: Patients With History of Active Menstrual Cycles.—The 
smears contained epithelial cells and leucocytes (Figs. 1 and 2). The 
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Fig. 1.—Smear showing predominance of nonkeratinized epithelial cells (Type d) with 
sharply staining nucleus and minutely granular cytoplasm. Hematoxylin and eosin stain; 
original magnification, 600. 
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Fig. 2.—Smear showing the epithelial changes in the course of keratinization: A, non 
keratinized: B, shrinkage of cytoplasm with diminished nuclear staining; C, completely kera 
tinized, nucleus absent, cytoplasm vacuolated; leucocytes (D) are also seen. Hematoxylir 
and eosin stain; original magnification, «600. 
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following four types of epithelial cells could be distinguished: (a) pink 
anucleated—completely keratinized; (b) pink nucleated—partially 
keratinized; (c) blue nucleated—earliest stage of keratinization; (d) 
green nucleated—nonkeratinized. 





1. Smears Taken From the Same Patient—The four smears taken at the 
same time from the same patient showed very little difference in percentage of 
the four types of cells. 

2. Comparison of Smears Taken From Different Patients—The smears taken 
from different patients showed considerable variation. There were marked dif- 
ferences in the degree of keratinization of smears taken from patients in the 
same stage of the menstrual cycle as well as in patients in different stages of the 
menstrual evele. 
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3. Correlation of Variations in Keratinization With Cyclical Menstrual 
Changes.—In an effort to determine whether the degree of keratinization ex- 
hibited by the different patients varied in accordance with hormonal changes in 
the menstrual cycle, the following approach was employed : 


The menstrual cycle was divided into six periods using the date of onset of menstrual 
flow as the first day. The periods were: one to five days; six to ten days; eleven to fifteen 
days; sixteen to twenty days; twenty-one to twenty-five days; and twenty-six days and 
over. It was assumed that the one- to five-day period would correspond with the hemor- 
rhage stage; the next two periods (up to sixteen days), to the proliferation stage under the 
influence of the follicular or proliferation hormone; the last three priods, to the luteinizing 
phase. All of the smears taken on each of the twenty-eight days of the menstrual cycle 
were tabulated and the average percentage of each of the four types of cells determined 
(Table I). The smears were then separated according to the six periods just noted and 
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TABLE I. PERCENTAGE OF EPITHELIAL CELL TYPES DISTRIBUTED BY INDIVIDUAL DAYS OF 
MENSTRUAL CYCLE 





PINK PINK 














DAY PATIENTS ANUCLEATED NUCLEATED BLUE GREEN 
1 2 31.6 28.7 3.9 35.8 
2 9 15.2 32.2 5.7 46.9 
3 9 25.7 23.0 6.3 45.0 
4 9 22.9 27.7 6.0 43.4 
5 9 21.1 28.7 5.7 44.5 
6 4 20.6 48.1 6.2 25.1 
4] 19 27.6 28.4 5.1 38.9 
8 8 24.7 21.4 5.1 48.8 
9 7 17.1 36.0 7.8 39.1 

10 1 22.0 30.5 5.8 41.7 

11 6 24.5 28.1 4.7 42.7 
12 Ss 24.8 29.0 5.0 41.2 
13 5 20.8 28.2 S.7 47.3 
14 7 26.6 22.8 4.1 46.5 
15 1 25.2 33.8 8.0 33.0 
16 7 24.2 24.3 5.0 46.5 
17 3 46.1 16.0 5.0 32.9 
18 1 11.8 39.0 aR 37.5 
19 5 22.9 34.9 11.6 30.6 

20 4 21.0 28.4 4.7 45.9 

21 7 20.0 29.2 5.9 44.9 

22 8 27.6 27.6 4.6 40.2 

23 7 18.2 27.4 8.3 46.1 

24 12 23.6 32.0 5.1 39.3 

25 4 36.9 24.4 4.1 34.6 

26 5 17.6 27.8 4.6 50.0 

27 6 39.1 20.8 y 33.0 

28 17 27.0 30.2 5.2 37.6 





the average of each type of cell for each period was computed (Table II). No correlation 
could be found between the percentage distribution of the individual types of epithelial 
cells and temporal divisions of the menstrual period (Graph I). 

By plotting the daily average percentages of the completely keratinized epithelial 
cells and the nonkeratinized cells, it was apparent that no consistent pattern existed in 
the percentage distribution of each type of cell (Graph II). However, comparison of the 
percentages of each revealed one to be the mirror image of the other. 


TABLE IIT. PERCENTAGE OF EPITHELIAL CELL TYPES GROUPED ACCORDING TO DAYS OF 
MENSTRUAL CYCLE 





NO. PINK PINK 











DAY SMEARS ANUCLEATED NUCLEATED BLUE GREEN 
1- 5 150 21.8 27.9 5.8 44.5 
6-10 151 24.2 30.4 5.7 39.7 
11-15 105 24.5 27.2 4.6 43.7 
16-20 79 25.9 27.5 6.9 39.8 
21-25 149 24.2 28.9 5.6 41.3 
26 and 110 27.9 27.7 5.5 38.9 
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4. Correlation of the Degree of Keratinization as Represented by the Anu- 
cleated Pink Cells With Age in the Patients With Histories of Active Menstrual 
Cycles.—The patients were divided into 3 groups of the following ages: 15 to 
23; 24 to 31; and 32 to 50. The average percentage of each type of cell in each 
group is presented in Table III and plotted in Graph III. The only consistent 
feature of Graph III is the decrease in the percentage of the completely kera- 
tinized (anucleated) pink cells. This was highest in the youngest age group, 
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TABLE III. PERCENTAGES OF THE VARIOUS TYPES OF CELLS IN PATIENTS WITH HISTORY or 
AcTIVE MENSTRUAL CYCLE (SuBJEcTS DivipEpD By AGE GROUPS) 








~ PINK : PINK 








AGE ANUCLEATED NUCLEATED BLUE GREEN 
13-23 28.7 26.6 5.9 38.8 
24-31 23.1 28.1 5.1 43.7 
32-50 18.4 31.4 5.8 444 


and lowest in the oldest group. This finding suggested a trend toward diminished 
keratinization with increasing age. 

5. Menopausal Patients—The 99 smears of the 25 menopausal patients 
(ages 35 to 50) were comparable to those of the menstruating patients in that 
they presented four types of epithelial cells and leucocytes. The four smears 
of each patient showed essentially the same distribution in types of epithelial 
cells. The average percentage of each type of cell in this group and the limits 
of variation between the average values in individual patients are shown in 
Table IV. Comparison of the percentage distribution of the four types of cells 
in the menopausal group with the patients with active menstrual cycles is repre- 
sented in Graph III. It was noted that the average percentage of completels 
keratinized cells was lowest in the menopausal patients. 


TABLE IV. MENOPAUSAL PATIENTS. AVERAGE AND RANGE OF EACH TyPe or EPITHELIAL CELI 


AVERAGE PER CENT ——~—-—*&RANGE. PER CENT 











Pink anucleated 14.9 Pink anucleated 32.0 to 2.8 
Pink nucleated 36.4 Pink nucleated 68.2 to 20.7 
Blue le Blue 19.3 to 1.5 
Green 41.4 Green 70.2 to 13.3 





6. Leucocytes of the polymorphonuclear type were present in 37 per cent 
of the patients with active menstrual cycles and 50 per cent of the menopausal 
patients. When present, leucocytes could not be found in all of the four smears 
taken in individual cases. Of the 84 patients who presented leucocytes, 35 
presented chronic marginal gingivitis, whereas 46 presented no notable gingival 
disease. No correlation existed between the degree of keratinization of the epi- 
thelial cells or the phase of the menstrual cycle and the presence of leucocytes. 

7. Toothbrushing.—In an effort to determine the existence of a possible 
effect of toothbrushing upon the degree of keratinization, the findings were 
divided into two groups as follows: group 1, routine toothbrush users; group 2, 
nonusers of the toothbrush. The average percentage of anucleated pink kera- 
tinized cells in each group was as follows: Group 1, 24 per cent; group 2, 22.6 
per cent. The findings suggest that toothbrushing as carried out by the patients 
in this study did not influence gingival keratinization. An investigation devoted 
specifically to the effect of toothbrushing upon keratinization’’ would entail the 
control of conditions not within the requirements of the present study. 

The degree of keratinization of normally keratinized gingiva of 215 human 
female patients ranging from 13 to 50 years of age was studied using surface 
smear technique and Shorr trichrome stain. An effort was made to determine 
whether variations in the degree of keratinization of the gingiva were correlated 
with different phases of the cycle. 
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Discussion 
Several suggestions regarding the keratinization of the gingival mucosa 
in human female patients evolve from the findings. These will be considered 
under the following headings (A to C): 


A. The smear technique and the Shorr™ stain constitute an effective 
method for studying the degree of keratinization of human gingival mucosa. 
The individual types of epithelial cells described in this study were in large 
measure comparable to those described by Shorr in the vaginal mucosa. In 
addition to revealing the degree of keratinization of epithelial cells of normally 
keratinized regions of the gingival mucosa, the experimental procedure used 
in this study also indicated morphologic stages in the transition of the cells 
from nonkeratinization to keratinization. It is noteworthy that there were 
no appreciable differences in percentage of the four types of epithelial cells 
taken from the mouth at the same time. This can be construed as indicative 
of the existence of a consistent pattern or epithelial activity in individuals 
at any given time. 


B. Various stages of keratinization were exhibited in the different patients 
with a history of active menstrual cycles. However, no correlation could be 
noted between the degree of keratinization and the different stages of the 
eyele. This absence of correlation between cyclical menstrual changes and 
the degree of keratinization is contrary to the suggestion of Ziskin and Moul- 
ton® made on the basis of daily smears in four cases. In the latter study it 
was suggested that the greatest period of keratinization in the gingival mucosa 
and cheek occurred between the twelfth and sixteenth days of the cycle. 

The absence of cyclical trends in the degree of keratinization in the gin- 
vival smears in the present study does not necessarily contradict other in- 
vestigations’ referred to earlier in this report,’* which point to a relationship 
hetween estrogenic activity and the gingival mucosa. The former studies 
dealt either with experimental conditions in which the hormonal picture was 
markedly altered or with cases of advanced gingival disease. In such cases, 
marked proliferative gingival changes were produced by replacement estrogen 
therapy. Our study, however, dealt with a normally keratinized region of the 
gingiva under physiologic, oral, and hormonal conditions, There might very 
well be an influence of estrogenic hormones upon the keratinized portion of 
the gingival mucosa under the physiologic conditions of the experiment. How- 
ever, alterations in the estrogenic hormones during the menstrual cycle may 
not constitute a physiologic variation of sufficient magnitude to produce 
cyclical changes consistently in the normal keratinization process. 


C. The possibility that keratinization of the gingival mucosa is influenced 
by estrogen activity under physiologic conditions is suggested by our findings 
of deereased keratinization with increasing age and in the menopause. Since 
diminished estrogen activity is associated with both increasing age and meno- 
pause, the reduction in keratinization observed in both these conditions may 
be a correlated physiologic atrophic phenomenon. 
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It should be noted that the degree of keratinization in the menopausal 
group was lower than in any of the age groups of the active menstrual patients 
and actually fitted in with the general trend toward diminishing keratinization 
shown in Graph III. The average age of the 32- to 50-year group of the active 
menstrual patients was 41, whereas the average age of the menopausal patients 
was 42.3. The level of diminished keratinization in the menopausal group 
suggests that the reduction in epithelial activity which oceurs during and 
beyond the menopause is essentially a late stage in the progressive diminution 
in keratinization of the gingiva which oceurs with age. 

In our opinion, the trend toward diminished keratinization which occurs 
with increasing age is the most significant finding in the study. Atrophy of 
the oral epithelium with aging has been reported’* as a clinical observation. 
Its substantiation by the method of this study may be considered as useful 
added information. The pattern of diminished keratinization (percentage of 
anucleated pink cells) from the youngest age group of the patients with an 
active menstrual cycle down to and including the patients in the menopausal 
group was so suggestive that it was subjected to statistical treatment. On the 
basis of statistical determinations, the average value for the pink anueleated 
cells in the menstrual group, 24.7 per cent when compared with the average 
value for the pink anucleated cells in the menopausal group, 14.9 per cent, 
revealed a value of 1.26 for the ratio of the difference between the means to 
the standard deviation of that difference. (A value of 2.0 represents the level 
of significance.) Because the youngest group of women with a history of 
active menstrual cycles differed more markedly from the menopausal group 
in degree of keratinization, these two were compared statistically. The value 
of the ratio in this case was 1.62. Although neither of these values is at the 
level of statistical significance, the trend indicated by the comparison of the 
two extremes suggest that, with a larger number of cases, the level of statis- 
tical significance might be reached. It would appear justifiable to suggest 
further exploration and corroboration of this phenomenon by a study of a 
greater number of patients. 

Recognition that atrophy of the gingival epithelium constitutes a physi- 
ologie feature of aging has possible clinical implications. It helps establish 
limits of gingival conditions which may be considered physiologic. It also 
suggests a mode of approach to those pathologie clinical alterations in the 
gingiva which have diminished epithelial activity or atrophy as an underlying 
cellular mechanism. If the assumption that physiologie atrophy of gingival 
epithelium and the reduction in estrogenic secretion which oceurs with aging 
are allied phenomena is a valid one, then some rationale may lie in the utiliza- 
tion of estrogenic therapy for cases of gingival disease resulting from either 
premature or excessive epithelial atrophy. 

It should be noted that although the smear technique used in this study 
is generally accepted as a reliable index of sur‘ ce epithelial keratinization, 
more reliable indications might be obtained from gingival biopses. For this 
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eason, inferences drawn from smears are subject to a possible limitation and 
nay require qualification in terms of findings which may be derived from 


microscopic study of gingival specimens. 


Summary and Conclusions 

Using the surface smear technique with the Shorr stain, a study was con- 
dueted on 215 female patients to determine whether there were any variations 
in the cellular activity of the stratified squamous epithelium of human gingiva 
which could be detected by this method, and whether such variations were cor- 
related with different phases of the menstrual eycle. The conelusions derived 
from this study follow. 

The surface smear technique and Shorr stain constitute an effective method 
for differentiating between varying degrees of keratinization of the normally 
keratinized gingival mucosa. 

The degree of keratinization exhibited on the same day in different areas 
of the normally keratinized gingiva of individual female patients presents little 
variation. 

Various degrees of gingival keratinization are exhibited in different patients 
on corresponding and different days of the menstrual eyele. 

No correlation exists between variations in gingival keratinization exhibited 
hy different patients and specific phases of the menstrual eyele. 

A notable trend toward diminished keratinization oceurs with increasing 
age. Diminished keratinization in the menopausal period represents a late 
phase of the physiologic tendency toward diminished gingival keratinization 
which oceurs with age. 

The fact that surface smears reveal no correlation between variations in 
vingival keratinization and different phases of the menstrual cycle does not 
preclude the existence of such a correlation or its possible demonstration by 


gingival biopsy technique. 


The assistance of David Stahl in the statistical treatment of the data in this study 
is gratefully acknowledged. 
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Professional News Items 


Fellowship in Oral Pathology 


A fellowship in oral pathology at the Armed Forces Institute of Pathology, Washing- 
ton, D. C., is offered. This fellowship is sponsored by the American Dental Association 
and is one of the activities of its Council on Dental Museum and Dental Registry. Ap- 
pointments may be made for one year with the possibility of reappointment. The training 
received in this fellowship is creditable toward board certification in oral pathology. 
The stipend is $3,600 per year. Applicants should write to Lieutenant Colonel Joseph L. 
Jernier at the Armed Forces Institute of Pathology, Washington 25, D. C. 


Annual Convention, American Association of Industrial Dentists, 
Hotel Sherman, Chicago, Illinois, April 25, 26, and 27, 1950 


The interest in industrial dentistry has been growing so rapidly that the A. A. I. D. 
has decided to extend their annual meeting into a full three-day program—Tuesday, 
Wednesday, and Thursday, April 25, 26, and 27, 1950. There are to be papers, conferences, 
and discussions about dental health programs in industry and presentations to be made 
by physicians and dentists in industry with a comprehensive industrial dental service. 
\ panel covering management and the role the industrial dentist and the industrial nurse 
play in carrying out this type of program will also be held, with each group being repre- 
sented. 

A tour of an industrial plant having a dental installation is scheduled. 

All ethical dentists engaged in or interested in industrial dentistry are welcome. 


Nationwide Survey of Dental Practice 


The American Dental Association announces that a comprehensive survey of dental 
practice will be econdueted during April by the Bureau of Economie Research and Sta- 
tistics of the American Dental Association. A detailed questionnaire will be sent to one- 
fourth of the dentists in the United States, and all dentists who receive the questionnaire 
are urgently requested to cooperate in providing the needed information. 

The purpose of the survey is to compile factual data regarding dental practice, which 
can be used in the development of sound and practical dental health programs. Such 
data are needed particularly to counteract the great amount of misinformation and un- 
supported propaganda that have been advanced in current debates on schemes for the 
solution of the nation’s dental health problems. 

The information will be of considerable value to the profession, especially for those 
of the profession who are engaged in conference with government and private agencies 
in planning dental health programs. 

The lack of definitive information on dental practice in Great Britain placed the 
dental profession there at a serious disadvantage two years ago, when it was engaged in 
negotiations with the British government regarding operation of the National Health 
Service Act. 

The questionnaire, which will be in two parts, will be mailed to every fourth dentist 
on alphabetical lists. The first part will request general information about the practice 
of the individual dentist. The second will ask for specific information on the dentist’s 
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practice during the week of April 16 through April 22, and will deal with the number of 
patients treated, the actual number of hours spent in chairside, laboratory, and oftice work, 
and the various treatments provided. 

No signature or identification of the questionnaire will be required. The completed 
forms will be used only for the compilation of factual data about groups of dentists. No 
information will be released about any individual dentist. By cooperating in the survey, 
the individual dentist will be making a significant contribution not only to his profession 


but also for the continued protection of the public. 


Fiftieth Anniversary of the Société Belge de Stomatologie 


From May 18 to May 22, 1950, the Société Belge de Stomatologie will celebrate its 
fiftieth anniversary by an international congress which will be held at the Casino of Knokke 
sur-Mer, The Minister of Public Health and Family will be the honorary president. 

The Société Belge de Stomatologie has a double aim: the scientific development of 
stomatology and the defense of the professional interests of its members. 

The 1950 congress will give to the practitioners a general view of the latest progress of 
stomatology and will permit them to hear interesting discussions by personalities of the 
scientific world. The organizing committee under President Van de Vyver also has in view 


some operating sessions and documentary films. 
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Collective Review 


BACTEREMIAS OF DENTAL ORIGIN. I. A REVIEW OF 
THE LITERATURE 


LEONARD Rosrnson, D.M.D., M.S.,* FRepERicK W. Kraus, M.D., D.M.D.,** 
JosepH P. Lazansky, M.D., D.M.D.,*** Rate E, WHEELER, M.D.,**** 
Sunya Gorpon, AND VILMA JOHNSON, Boston, MAss. 


Introduction 
T HAS long been a prevalent view that surgical procedures in the oral cavity 
may be intimately associated with the development of subacute bacterial endo- 
carditis. Such a concept is based on three facts: 
a. There is a close similarity in the majority of cases between the etio- 
logical agent responsible for the disease and the organisms found in 
the mouth and in pulps and periapical areas of teeth. 
From Tufts College Dental School. 
Investigation during the period Nov. 1, 1947, to Oct. 31, 
from the Office of Naval Research, N7onr-463 Task Order #1. 
*Instructor in Ora! Surgery; supported in part by a grant from the Veterans Admin- 
istration, V1001M-578, during the period Dec. 22, 1948, to Dec. 21, 1949. At the present, As- 
sistant Professor of Oral Pathology, University of Alabama, School of Dentistry. 
**Instructor in Clinical Dentistry; supported in part by a grant from the King Founda- 
tion during the year 1949. 
***Professor of Oral Surgery, Exodontia, and Anesthesia. 
****Professor of Bacteriology. 


1948S, was supported by a grant 
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b. Symptoms of the disease have been observed in some instances shortly 

after extraction of teeth. 

e. Many studies indicate that transient bacteremias occur quite fre- 

quently following extraction of teeth. 

In the presentation which follows, the literature on this subject will be re- 
viewed and analyzed. A clinical and laboratory investigation, dealing with the 
factors influencing the occurrence and detection of bacteremias following surgi- 
eal and other procedures in the oral eavity, will be described in Part IT. 


The Etiology of Subacute Bacterial Endocarditis: The Similarity Between 
the Etiological Agents and Organisms Found in the Oral Cavity 


The pathogenesis of certain diseases has been attributed to spread of bacteria 
by way of the blood stream from so-called primary foei of infection. In the 
majority of cases, such an explanation is inadequately supported. In subacute 
bacterial endocarditis, however, sufficient evidence is available to indicate that 
this mechanism may be of predominant importance. 


Etiology of Subacute Bacterial Endocarditis——The role of streptococci as 
the chief etiological agent has been clearly established by many competent 
investigators. In the early studies by Schottmueller,! Horder,? Libman,’ and 
Kreidler,* streptococci of the viridans type were isolated from the blood of 
many patients. Since then, viridans streptococci have been repeatedly recov- 
ered from the blood of patients with subacute bacterial endocarditis in many 
large series of cases studied. In twenty strains of viridans streptococci re- 
ported by Moran,® twelve were considered to be similar to Streptococcus sali- 
varius, three corresponded to Streptococcus fecalis, and two to Streptococcus 
zymogenes. In a study by Willius,® Streptococcus mitis was recovered most fre- 
quently, with Streptococcus salivarius the next most commonly occurring strain. 
Wheeler and Foley’ felt that the ‘‘alpha’’ or ‘‘green-producing’’ streptococci 
isolated from patients with subacute bacterial endocarditis are often serologically 
identical and frequently, as do most of the ‘‘enterocoeci,’’ belong to Laneefield 
Group D. In reporting findings on 113 cultures of streptococci isolated from 100 
eases of subacute bacterial endocarditis, Niven and White® again emphasized the 
importance of the viridans streptococci. Streptococcus mitis was recovered in 45 
cases, a new sirain termed by these authors Streptococcus s.b.e. in 42 eases, Strep- 
tococcus bovis in 12, and Streptococcus fecalis in 5. Other organisms have been 
detected in the blood of patients with subacute bacterial endocarditis. Biocca 
and Seppilli® presented two cases of endocarditis in which the organisms recovered 
from the blood were very similar in their bacteriologie characteristics to Lacto- 
bacillus acidophilus. 


Predisposition in Subacute Bacterial Endocarditis——Adequate evidence is 
available to support the role of pre-existing cardiovascular disease as an impor- 
tant factor in the development of the majority of cases of subacute bacteria! 
endocarditis. Rheumatic fever and, to a lesser degree, congenital heart disease 
are the two most frequently encountered predisposing conditions. 

Varying concepts are held concerning the exact relationship between rheu- 
matic heart disease and subacute bacterial endocarditis. Briefly, they may be 
summarized as follows: 


1. Rheumatic and bacterial endocarditis are etiologically similar, 
with a streptococcus the causative agent in both. Clawson et al.2% 
consider that the lesions in both cases constitute reactions of different 
intensity to the same etiological agent. Their views are based on the 
occurrence of rheumatic vegetations in association with bacterial vegeta- 
tions on the same valves, along with transition forms between the two. 
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Saphir and Wile’ expressed a similar view, basing it on the finding of 
healed endocarditis, subacute bacterial endocarditis, and myocardial 
Aschoff bodies in 10 eases of subacute bacterial endocarditis. This con- 
cept of identical etiology is not in accord with certain facts: (a) organ- 
isms other than viridans streptococci are capable of producing the 
disease which is clinieally identical with that produced by viridans 
streptoecoeci; (b) subacute bacterial endocarditis may sometimes involve 
heart valves which have not been previously injured by rheumatie fever. 

2. Subacute bacterial endocarditis is superimposed on old or healed 
rheumatie valvular lesions. This is the most commonly accepted view, 
and is borne out by extensive studies by Fulton and Levine," Davis and 
Weiss,’ Keefer,” Christian,’® Kelson and White,’ and Seabury."® 

3. Subaeute bacterial endocarditis is superimposed on active, un- 
healed rheumatie vegetations. The proponents of this concept are Von 
Glahn and Pappenheimer'® who based their views on: (a) the simul- 
taneous occurrence of vegetations histologically identical with those in 
rheumatie endocarditis and free of bacteria and bacteria-containing 
vegetations on the same valve; (b) the presence of Aschoff bodies in the 
myocardium or at the base of the mitral valve. These were found in 
about the same pereentage of cases of subacute bacterial endocarditis as 
of uncomplicated rheumatic heart disease. This explanation again fails 
to explain the development of subacute bacterial endocarditis on non- 
rheumatie valvular defeets. 


Congenital heart disease may also serve as a predisposing factor, as borne 
out by the studies of Fulton and Levine,’* Kelson and White,?* Seabury,'* Gelf- 
man and Levine,”° and Abbott.*? 

Valvular lesions very similar to those of subacute bacterial endocarditis have 
heen experimentally produced in animals. The methods employed support the 
role of viridans streptococci as etiological agents, and of cardiac disease as an 
antecedent condition. MacNeal et al.** *° and Loewe et al.** induced in rabbits 
a fatal disease similar to human subacute bacterial endocarditis, both as to its 
clinieal course and valvular changes; their technique involved repeated intra- 
venous injection of large doses of living streptococci derived from the blood of 
subacute bacterial endocarditis patients. In a study with dogs by Dick and 
Schwartz,” repeated intravenous injections of different strains of viridans strep- 
tocoeci and beta-hemolytie streptococci resulted in valvular lesions closely re- 
sembling those of subacute bacterial endocarditis. In studies by Friedman, 
Katz, and Howell,*® and by Kinsella and Muether,”’ intravenous injection of the 
organisms was preceded by experimental valvular damage. In both investiga- 
tions, the characteristic lesions of subacute bacterial endocarditis were said to 
have been reproduced. 

Subacute bacterial endocarditis thus appears to result in many cases from 
the implantation of viridans or other nonhemolytie streptococci on a previously 
injured heart valve or a congenitally defective heart valve. 

These causative agents cannot be distinguished from the strains of strepto- 
cocci normally found in the mouth, intestine, and in proximity to teeth. Three 
hundred thirty-one cultures containing the predominantly nonhemolytie strep- 
tococei of the human throat were studied by Sherman, Niven, and Smiley.** One 
hundred eighty-four strains were identified as Str. salivarius, and the remaining 
147 as members of the Str. mitis group. In a study by Burket,** 419 periapical 
areas of teeth were cultured in situ, of which 206 were found to contain organ- 
isms, predominantly viridans streptococci. Positive cultures were obtained from 
43 per cent of clinically normal teeth, 38 per cent of carious teeth, 50 per cent 
of restored teeth, 68 per cent of those with exposed pulps, and 72 per cent of 
those with root canal fillings. Positive cultures were obtained from 30 per cent 
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of teeth which were radiographically negative in the periapical area; 76 per cent 
of teeth with small periapical radiolucent areas and 60 per cent of those with 
large periapical radiolucent areas were also positive. In another similar study 
by the same author,*® 54 single-rooted teeth were examined in situ at autopsy. 
Bacteria were recovered from 12 periapical areas and from 25 root apices. How- 
ever, the finding of 13 positive apex cultures without a corresponding growth in 
the periapical area casts some doubt on the value of post-mortem bacteriologie 
findings. 

Studies on the bacterial content of pulps present conflicting findings. Hen- 
riei and Hartzell*' recovered bacteria from 25 per cent of vital pulps in 62 teeth 
not involved by earies. Tunnicliff and Hammond in studying 30 intact teeth 
found bacteria in 33 per cent of vital pulps. In both of these studies viridans 
streptococci predominated. Hayes** attempted to correlate x-ray and bacterio- 
logic findings, thermal and vitality tests in a study of 340 teeth. These were 
divided on the basis of vitality tests into 2 groups. Bacteria were detected in 150 
of the 263 vital pulps, and in 61 of 77 nonvital pulps. Fifty-seven of the 263 
vital teeth, and 40 of the 77 nonvital teeth presented x-ray evidence of apical 
pathology. It is of interest to note that bacteria were recovered much more fre- 
quently from the pulps of teeth that gave a positive vitality test and that showed 
no x-ray evidence of apical pathology. Viridans and other nonhemolytie strep- 
tococci and Staphylococcus albus were the bacteria most frequently encountered. 

Neither Austin and Cook*! nor Deacon and Schwartz** could duplicate these 
findings. In a study by Austin and Cook of 100 vital pulps, 4 positive cultures 
were obtained, while in that of Deacon and Schwartz, 1 positive culture occurred 
in 100 vital pulps. In examining 100 nonvital pulps, Austin and Cook recovered 
viridans streptococci in 89 per cent of the eases. Carious teeth were studied by 
both Henrici and Hartzell** and by Deacon and Schwartz** who reported posi- 
tives in 45 per cent and 30 per cent, respectively. 

Because of the similarity of the streptococci found in subacute bacterial 
endocarditis and those found on the oral and pharyngeal mucosa, and in pulps 
and periapical areas of teeth, one must consider the possibility that the causative 
bacteria gain entrance into the blood stream from these sites and are transported 
to the heart where they produce pathologic changes. Many publications have 
purported to show that extraction of teeth (a) often precedes the onset of sub- 
acute bacterial endocarditis and (b) gives rise, in a high percentage of cases, to 
invasion of the blood stream by bacteria. 


A Review of the Clinical Evidence Purporting to Show a Relationship 
Between Dental Surgical Procedures and Subacute Bacterial Endocarditis.— 
The mouth and throat have long been considered to be the source of the strep- 
tococei which most frequently produce subacute bacterial endocarditis. Horder* 
in 1909 referred to the ‘‘undoubted fact’’ that the infecting agent in most cases 
of subacute bacterial endocarditis was derived from the mouth or intestines. 
Thayer*® in speaking of subacute streptococeal endocarditis wrote : 

The portal of infection was generally obscure. Somewhat suggestive was the rela 
tively high percentage of peridental infections. Attention has been called to the fre 
quency with which attenuated streptococci of the viridans group are found in the common 
peridental infections. . . . Considerable evidence, however, justified the suspicion that 
peridental infections, or infections of the nasopharynx or tonsils, might have played a part 
of some importance. 


Rushton,** in reviewing 40 cases admitted to Guys Hospital in the period 
1922-1927, reported that ‘‘gross dental sepsis was present in seventeen of these 
cases, and a lesser degree in a further seven.”’ 

The importance of tooth extraction or tonsillectomy as an antecedent con- 
dition in the development of subacute bacterial endocarditis is disclosed by an 
analysis of cases that have appeared in the literature. 
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Abrahamson,** in 1931, reported 2 cases of subacute bacterial endocarditis 
following tooth extraction : 

Case #1. Male, age 39, with known compensated mitral regurgitation. In January 
1025, 5 teeth were removed. No complications noted. One week later 6 more teeth were 
extracted. Shortly after, he noticed small red spots on his fingers. On April 25, he 
developed sudden loss of power in the right arm and leg. Diagnosis of subacute bacterial 
endoearditis was established. 

Case #2. Male, age 21, with a history of rheumatic fever in childhood. A tonsillee- 
tomy was followed by pyrexia. Ten days later, patient had a violent pain in his right 

ip. Six weeks later, he developed petechial spots, malaise, and blood culture was positive 


for Strep. viridans. 


In Bernstein’s*® ease reported in 1932, a male, aged 25, with a history of 
rheumatic fever at the age of 8, had 2 nonvital absecessed teeth extracted on Dee. 
20, 1930. Five days later, the patient developed fever. When examined by a 
physician on Jan. 15, 1931 (26 days after extraction), a mild leucocytosis was 
‘ound, along with a blood culture positive for Str. viridans. Subsequent blood 
cultures were also positive. 

Weiss,*® in 1934, reported on 10 cases in which a history of tonsillectomy 
or tooth extraction closely aniedated the onset of symptoms. In reviewing his 
cases, however, one finds that the short interval was in most instances weeks and 
months. Reports of two of his cases follow. 

Case #2. Female, age 30. There was no proven history of cardiae disease, except 
that patient reported dyspnea and palpitation on moderate exertion. Twelve weeks prior 
to admission, one tooth was extracted, immediately following which she noted malaise, 
chills, and fever. 

Case #5. Male, age 31, a known rheumatic of seven years duration. Three weeks 


following extraction of several teeth, he noted onset of fever and sweats. 


Feldman and Trace" in studying 38 cases of subacute bacterial endocarditis, 
found 5 who gave a history of previous surgical procedure in the mouth or throat. 
I'wo of the cases are summarized as follows: 

Case #1. Female, age 36, with a history of rheumatic fever at age ten. Six months 
prior to entry into the hospital, the patient had several teeth removed, immediately fol- 
lowing which she had fever and palpitation. Weakness gradually set in. Subacute bac- 
terial endocarditis was confirmed at autopsy. 

Case #4. Female, age 24, with a history of ‘‘heart trouble’’ since childhood. Ten 
days after extraction of an abscessed tooth, she began experiencing Joss of strength, chills 


and anorexia. 


Of 56 patients with infective endocarditis studied by Elliott*? 13 gave a his- 
tory of a recent dental operation preceding the onset of the disease. Nine of the 
13 were admitted within 8 weeks, and all within 6 months after dental extrac- 
tions. Palmer and Kempf* in 1939 reported 4 eases in which the onset was 
immediately preceded by tooth extraction, periodontal sealing or root canal 
therapy. In two eases reported by Sale,** the patients with a previous cardiac 
history developed symptoms of the disease one week and two weeks following 
multiple extraction. Geiger*® presented one case from his own practice in which 
‘‘the first of a train of characteristic symptoms appeared one week following re- 
moval of two teeth.’’ Several other eases came from hospital records. 

In 15 cases observed by Smith, Sauls, and Stone,** two patients insisted 
that they were well until they had had teeth extracted. <A third noticed a 
gingivitis six days before the onset of systemic reactions. In another group of 
53 patients examined by Bay,*’ there were 26 in which the probable site of 
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entry of the organisms into the blood was revealed in the history. Six of these 
had teeth extracted during the month before the onset of disease. Barnfiel* 
studied a group of 92 patients, 6 of whom gave a history of tooth extraction 
within a ‘‘reasonable’’ period preceding the disease. Kelson and White? in 
presenting findings in 250 cases of subacute bacterial endocarditis in the period 
1927-1939 wrote: ‘‘The most common predisposing cause of the illness, if we 
exclude the indefinite condition called grippe, was some dental procedure, 
especially extraction.’’ - These authors estimated that one out of four patients 
gave a history of previous tooth extraction. Finally, Seabury,’ after studying 
165 patients, concluded that ‘‘an apparently direct relationship to exodontia 
was found in 13.3 per cent of this series.’’ 

The study by Schwartz and Salman* is the only one that does not support 
the generally accepted relationship between tooth extraction and subacute 
baeterial endocarditis. These authors had occasion to observe over a hundred 
patients with both active and inactive phases of rheumatic fever in whom ex- 
tractions were performed. Postextraction recovery was uneventful except in 
one case which ended fatally, and in whom an extensive cellulitis existed at 
the time of operation. Their conclusion that ‘‘the extraction of teeth in pa- 
tients during the active and inactive phase of rheumatic fever entails no greater 
risk than in individuals with normal hearts’’ was rejected by Kelson and 
White’’ who say in their critique: ‘‘The risk... may seem trivial, but from 
the point of view of patients who have developed subacute bacterial endo- 
carditis following dental extraction ... the risk has been great indeed.”’ 

TABLE I. SURVEY OF LITERATURE MENTIONING TOOTH EXTRACTIONS PRECEDING THE ONSET OF 


SUBACUTE BACTERIAL ENDOCARDITIS 





























NO. OF NO. OF CASES | 
CASES PRECEDED BY 
AUTHOR AND YEAR S.B.E. EXTRACTION REMARKS 
Thayer 1926 198 3 | 
Rushton 1930 40 4 
Abrahamson 1931 3 2 
Bernstein 1932 1 1 
Vanderhoof et al.51 1933 2 2 
Weiss 1934 364 
Feldman et al. 1938 38 4 
Elliott 1939 56 9 
Sale 1939 2 2 
Palmer et al. 1939 4 y 
Geiger 1942 51 13 
Smith et al. 1942 15 2 
Bay 1944 53 6 
Kelson et al. 1945 250 62 (7?) ‘“One in four’’ 
Barnfield 1945 92 6 
Favour et al.50 1946 347 35 (?) | ‘‘Extractionsin 10 per cent’’ 
Seabury 1947 165 22 (?) | ‘13.3 per cent’’ 
Total | 1,681 | 182 | 10.8 per cent 











From such ease histories as have been reported, it is apparent that often a 
considerable interval of time elapses between dental extraction or tonsillec- 
tomy and onset of symptoms. In many eases inadequate histories are avail- 
able. The insidiousness of onset of the disease and our ignorance of the time 
during which symptoms may remain latent make it difficult to decide whether 
the first apparent symptoms occur at the proper time following extraction in 
order to be considered as sequelae. ° 

The problem of approaching the question statistically is complicated by the 
universality of tooth extraction. Table I shows that the composite incidence of 
tooth extraction preceding subacute bacterial endocarditis is one in ten cases of 
the disease. By itself, an association of this magnitude does not necessarily 
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imply a causal relationship. There are many diseases that are not considered to 
be related to tooth extraction, yet extraction is so common that it will frequently 
precede the onset of these diseases. Perhaps the incidence would be as great as 
one in ten with these other diseases. 

This means that a solution of the problem cannot be made solely. from case 
histories of endocarditis patients. The next logical approach might be an inquiry 
into the frequeney with which potentially pathogenic microorganisms are dis- 
seminated into the blood stream following irritation of periodontal tissues. 


Frequency and Duration of Transient Bacteremias 


Bacteremias Occurring Without Stimulation of Foci—In a study of 293 
apparently healthy persons, Reith and Squire® observed bacterial growth in 113 
blood specimens. Analysis of their results leads one to believe that contaminants 
were responsible for many of the positives. For example, pure cultures of strep- 
tocoeci were recovered in only 8 instances, while pure cultures of staphylococci 
occurred in 25, diphtheroids in 34, and Bacillus subtilis in 16. Moreover, in the 
293 persons, there were 194 with chronie focal infection, no description being 
offered as to the nature of these foci. Cameron, Rae, and Murphy studied the 
incidence of spontaneously occurring bacteremia in 100 dental students ranging 
from 20 to 26 years of age. Blood samples were collected in Mareh when it was 
felt that infection of the accessory nasal sinuses would be more prevalent. In 19 
eases bacteria were detected. Thirteen of the 19 were considered by the authors 
themselves to be contaminants, with spore-forming bacilli accounting for 12, and 
a gram-positive coceus accounting for the thirteenth. In the six positive cul- 
tures considered due to actual bacterial invasion, Staphylococcus aureus was re- 
covered in four and diphtheroids in two. However, one of the diphtheroid eul- 
tures did not appear until after four weeks. One questions, therefore, whether 
even the latter two should not also be considered contaminants. Of the 100 
patients studied, there were 25 in whom x-ray revealed the presence of apical 
pathology in from one to four teeth. None of the positives occurred in this group. 
When blood samples were taken six weeks later from the four patients in whom 
Staph. aureus was recovered initially, no bacterial growth was detected a second 
time. It would appear from these two studies that potentially pathogenic bac- 
teria can be recovered in about 3 to 4 per cent from the blood of ‘‘healthy’’ 
persons. 

Among those afflicted with diseases of the joints, the blood, and some others, 
the incidence appears to be higher. Richards,*® in 1920, collected blood samples 
from 104 patients afflicted with chronic arthritis. Viridans streptococci were 
found in 14. <A previous history of acute rheumatic fever was obtained in 12 of 
these. Gray and Gowen,®® in 1931, reported 46 positive blood cultures in 71 pa- 
tients with arthritis deformans. Lichtman and Gross,’ who studied over five 
thousand consecutive blood cultures in a general hospital, found 4 to 15.5 per 
cent or an average of 6 per cent nonhemolytie streptocoecemias occurring in nine 
diseases. They concluded that ‘‘on the basis of the incidence of the ‘transient’ 
streptococcemia alone, these organisms cannot justifiably be considered as the 
causative agents of these diseases.’ 


Bacteremias Following Manipulation of Foci.—Bacteria have been isolated 
from the blood stream for varying periods of time following such diverse pro- 
cedures as abdominal and orthopedic surgery, manipulations of the genitourinary 
tract, irritation of foci of infection, and tonsillectomy. Seifert,®? in studying 
bacteremia resulting from surgical operations, concluded that bacteremia oc- 
curred more often in cases of acute than in eases of chronic infection, extensive 
trauma predisposed to bacteremia, and bacteremia was more frequent after 
infected bone operations than in those in which surgery was limited to soft 
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tissue. Lehmann®® reported 18 cases of bacteremia following curettage in 100 cases 
of abortion. Scott’! was able to detect bacteremia postoperatively in 51 male 
patients subjected to genitourinary tract operations. In 23 cases of urethrotomy 
reported by Barrington and Wright,®® bacteria were detected in 13 postoperative 
blood samples. All blood samples were collected within six minutes, and the 
majority within three minutes after operation. 

The incidence of transient bacteremia after tonsillectomy was studied by 
Southworth and Flake.*’ In the 22 cases studied, bacteria were detected in the 
blood in 4 eases within two to five minutes after operation, and the authors con- 
sidered the organisms recovered to be contaminants. Elliott,®* on the other hand, 
was able to recover bacteria from the blood in 38 of 100 tonsillectomy patients 
immediately after operation. Viridans streptococei were identified in 12, and 
heta-hemolytie streptococci in 7. It is interesting to note that in 82 cases in 
whom blood samples were obtained preoperatively, bacteria occurred in 7, In 
3 of these 7, a positive postoperative culture also occurred, but in only 1 was the 
organism the same pre- and postoperatively. 

Richards® studied the incidence of bacteremia following massage of foci of 
infection. In 260 patients in whom arthritic joints were massaged for ten min- 
utes, bacteria were recoverable from the blood immediately after massage in 23 
‘ases, With one case of bacteremia persisting for as long as one hour. In 80 
patients in whom tonsils were massaged for ten minutes, bacteremia occurred in 
18, and in 6 of these, bacteria were still detected in the blood at the end of an 
hour. In 6 instances where the prostate was massaged for five minutes, bac- 
teremia occurred in 4, with one persisting for one hour. Five positive blood 
cultures were obtained in thirteen patients in whom boils were massaged for ten 
minutes. 


Bacteremias Following Dental Procedures.—Many studies are available 
on the entry of organisms into the blood following gingival massage, mastica- 
tion, rocking, and extraction of teeth. These transient bacteremias were stated 
to be of varying duration, ranging from five minutes to several hours after opera- 
tion. They have been attributed to dissemination of organisms from areas of 
infection at the apices of teeth, the submucous tissue as a result of needle in- 
jection during administration of the anesthetic, and the gingival crevice. The 
incidence of bacteremia has been correlated with the degree of periodontal 
disease, the type of anesthetic employed, and the amount of trauma involved. 
The effects of sulfonamides and penicillin on both incidence and duration have 
been reported. Because the results of these studies have been widely accepted 
and quoted, they will be subjected to careful analysis. 

Three studies have been reported on the role of gingival massage and masti- 
cation in the production of transient bacteremia. Richards,** in 1932, massaged 
the gingivae of 17 patients for a brief period of ten minutes, following which he 
collected blood samples. Str. viridans was recovered in three. 

In a study by Round, Kirkpatrick, and Hails,** the incidence of bacteremia 
was recorded in 10 patients who chewed mint lumps for a ten-minute period. 
Two positive blood cultures resulted, one due to Staph. aureus, and the second to 
Str. viridans. Results of such a small series are of course inconclusive. 

In a similar study by Murray and Moosnick,"* 336 patients with varying 
degrees of dental caries and periodontal disease were asked to chew one-inch 
cubes of paraffin for one-half hour, following which blood samples were collected 
from the femoral artery. Blood cultures were positive in 185 cases, or 55 per 
cent. No samples were collected at later periods. Small unspecified diplococci 
accounted for 84 per cent of the positives, while Staph. albus accounted for the 
remainder. Because Staph. albus is a frequently encountered skin contaminant, 
the findings are questionable. 
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Round and his co-workers** °: °* expressed the view that the submucous 
tissue in the oral eavity contains organisms which can be disseminated by the 
needle employed in injecting local anesthetics. This conclusion is based on or- 
eanisms cultured from injection needles following administration of the anes- 
thetie. Cultures of the mucous membrane at the site of injection were negative 
following sterilization and prior to injection. Of 120 cases studied, bacterial 
erowth was obtained from the needle tips of 26, with Staph. aureus recovered 
most frequently, followed by Str. viridans. 


Bacteremias Following Extractions.—It is difficult to evaluate the results 
of investigators who studied the incidence of bacteremia following tooth extrac- 
tion, because there is lack of uniformity among the various studies in the anes- 
thetie employed, the number of teeth extracted, the techniques employed in the 
detection of bacteremia, the time intervals at which the blood samples were taken, 
and the manner in whieh other variables were considered. It is, therefore, neces- 
sary to examine the results of each investigator separately. 

The earliest report and the one most frequently quoted is that of Okell and 
Kiliott®’ in 1935, in which observations were made on 138 patients having teeth 
extracted under a general anesthetic. The patients were divided on the basis of 
gingival disease into 3 groups: those with marked, those with moderate, and 
those with no gingival disease. Ten cubie centimeter blood samples were taken 
prior to extraction, and within two to five minutes afterward. Viridans strepto- 
cocci were recovered in 84 of the 138 postoperative samples mostly in pure 
cultures. Seventy-two positives were recovered from 100 patients with marked 
or moderate gingival disease and with two or more teeth extracted. In nine of 
these the preoperative cultures were also positive for the same organism. 
In 38 patients with ‘‘no detectable gum disease’’ and with one or more teeth 
extracted, 12 positive blood samples occurred. The lower incidence among pa- 
tients without gingival disease appears to be statistically significant according 
to a chi-square test performed by us. It has been suggested that during dental 
operations performed under general anesthesia tissues may be handled less 
gently, and that such inereased trauma may be responsible for a higher percent- 
age of bacteremias. In order to test the influence of the degree of traumatization 
upon the ineidence of bacteremia, Elliott’? studied a series of 41 patients from 
whom blood was withdrawn immediately after limited rocking of single teeth. 
Kighteen positive blood cultures were obtained in 21 patients with marked gingi- 
val disease. In 20 patients without detectable gingival disease, 5 positive blood 
cultures occurred. Preoperative blood samples taken in 30 of these patients 
were negative except for one ease. Elliott’s conclusion from this small number 
of cases was that gingival infection played a much greater part in producing 
hacteremia than did the degree of trauma. 

Faillo,*' in 1942, published a report on blood findings in 20 patients before 
and after extraction, In one series of 9 cases, blood cultures were negative in 8 
after two hours, with one positive culture persisting for six hours. In another 
series of 11 patients, blood samples taken immediately after extraction were 
positive in 2, while 4 were positive at the end of one hour, 3 at the end of two 
hours, 1 at the end of three hours, and 1 at the end of six hours. Nothing appears 
in the report on the number of teeth extracted, the gingival condition, or the 
organisms recovered. Such a report is obviously of little value in a study of the 
natural history of bacteremia. In a study by Palmer and Kempf,” also reported 
by Hopkins** in enlarged form, 108 patients had one or two teeth extracted. 
Blood cultures positive for common pathogens oecurred eighteen times, with 17 
of these negative fifteen to thirty minutes later. The short duration of these 
bacteremias is in keeping with studies by Reichel’ on the rate of clearance of 
bacteria from the blood of experimental animals. He inferred from his findings 
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that bacteria will have disappeared within ten minutes after entry into the blood 
stream. <A positive culture will not persist unless there is a focus of infection in 
the vascular system, unless an abscess is draining directly into the blood stream, 
or unless the invading organism is not affected by the defensive action of the 
reticuloendothelial system. 

The relationship between extraction of teeth with apical pathology and the 
incidence of bacteremia has been studied by Marseille."® Forty-two instances of 
streptococcal bacteremia were noted in 100 extractions of one or more teeth with 
attached apical granulomata. In only one instance was a positive blood culture 
obtained preoperatively, with Streptococcus anhemolyticus recovered in both the 
preoperative and postoperative sample from the same patient, who died of sep- 
ticemia shortly thereafter. According to this study, it would seem that the inci- 
dence of bacteremia following extraction is rather high as compared, for example, 
with the study of Hopkins and others. Whether this high incidence may be 
attributed to the presence of apical pathology in Marseille’s cases cannot be 
decided, because of the lack of controls. 

An ingenious method was used by Burket and Burn" in 1937 in an attempt 
to locate the source of entry of organisms responsible for bacteremia occurring 
after tooth extraction. They painted the gingival crevice with a saline suspen- 
sion of a relatively nonpathogenic organism Serratia marcescens (B. prodigiosus ) 
prior to extraction. In one series of 90 patients so prepared, bacteria were re- 
covered 33 times in blood samples withdrawn ten minutes after extraction. S. 
marcescens was isolated in 18 of the 33. In the remaining 15, nonhemolytic 
streptococci were recovered in 7, diphtheroids in six, pneumococcus in one, 
Staphylococcus aureus twice, and a gram-negative coccus once. Five mixed cul- 
tures occurred in this group. In another series of 92 extraction patients where 
S. marcescens was not used, transient bacteremias were detected in nine, with 
Staph. aureus recovered seven times, Str. viridans four times, another non- 
hemolytie streptococcus once, and a gram-negative rod once. Two mixed cultures 
occurred. In 15 instances in which positive blood cultures were found, repeat 
cultures were done at some subsequent date. Two cases were positive a second 
time. These findings suggest that the gingival crevice may be a source of entry 
of organisms into the blood stream, but that there are probably other sites of 
equal or greater importance. 

In comparing their results with those of Okell and Elliott, the authors sug- 
gest that the vasoconstrictor effect of epinephrine contained in the local anes- 
thetic may be responsible for the lower incidence of bacteremia. One would, 
therefore, expect that this vasoconstrictor action would be more effective in 
infiltration injections than in block or conduction type of injections. The results 
of Burket and Burn do not bear this out. Of the 42 positives, 21 occurred in 74 
conduction type injections (28 per cent), and 21 in 102 infiltration injections 
(21 per cent). This difference is not statistically significant. 


Effect of Premedication With Sulfa Drugs and Penicillin.—Budnitz, Nizel, 
and Berg’? administered sulfapyridine preoperatively to 20 patients likely to 
develop subacute bacterial endocarditis. Blood samples taken immediatel) 
after extraction and twenty to thirty minutes later were negative for bacteria in 
all cases. Results from such a small group of patients are inconclusive, and the 
incidence of bacteremia becomes masked by the sulfonamides that have been 
given prophylactically. No control group was used. 

Northrop and Crowley studied the effect of the prophylactic use of sulfa- 
thiazole and sulfamerazine on bacteremia following extraction of teeth. The 
surgical procedures, including all types of exodontia, were performed under local 
anesthesia by dental students. In a control group of 99 patients who did not 
receive sulfonamides, sixteen positives (16 per cent) were found in the blood 
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samples taken immediately after operation. One positive blood sample contain- 
ing Staph. aureus occurred at ten minutes from a patient in whom the preceding 
sample had been negative. Another series of 85 patients were given 1 Gm. of 
sulfathiazole every four hours until 6 Gm. had been administered, with the last 
dose taken three hours before operation. A total of ten positive blood samples 
were obtained immediately after operation, with Str. viridans most frequently 
encountered. This does not differ significantly from the findings in the control 
croup. In a second test group of 44 patients a single dose of 5 Gm. of sulfa- 
thiazole was administered three hours before extraction. Two positive blood 
cultures resulted immediately after operation. In a third test group of 45 pa- 
tients, 2 Gm. of sulfamerazine were given three hours prior to operation. Baec- 
teria, with viridans streptococci again predominating, were recovered in 6 blood 
samples withdrawn immediately after operation. None of these differences be- 
tween the premedieated groups and the control group yield statistically signifi- 
cant chi-square values. One cannot be sure that the reduction in the incidence 
of bacteremia in the sulfathiazole group is directly due to the drug. It is con- 
ceivable, for example, that more extensive and more traumatic extractions were 
performed in the control group, while a greater percentage of simple extractions 
were carried out in the patients receiving sulfathiazole. Since the authors simply 
state that one or more extractions were performed in both groups, no definite 
conclusions can be drawn. 

In still another study. by Bender and Pressman, on the ability of sulfon- 
amides to reduce bacteremia, a series of 70 patients were examined. Their post- 
operative results are shown in Table II. 


POSITIVE POSITIVE 


TABLE II 








NO, OF IMMEDIATELY TEN MINUTES 
GROUP PATIENTS POSTOPERATIVE POSTOPERATIVE 
Aerobic cultures 
Control 30 25 10 
Sulfanilamide 30 23 4 
Cauterization of gingival crevice 10 2 0 
Anaerobic cultures 
Control 27 17 3 
Sulfanilamide 30 12 1 





Viridans streptococci were recovered in 50, Staph. albus in 7, pneumococci in 5, 
and nonhemolytie streptococci in 2. 

It will be noted that no difference existed between the control and sulfanil- 
amide groups immediately after operation. The authors stated: ‘‘Sulfanilamide 
exerts no immediate quantitative effect on bacteremia following extraction of 
teeth but does produce a significant decrease in organisms that have cireulated 
in the blood stream for 10 minutes.’’ When tested by chi-square method, how- 
ever, the difference between the two groups at ten minutes could have been a 
chanee phenomenon. 

The ability of penicillin to reduce bacteremia has been studied by several 
groups of investigators. In a study by Glaser et al.,*° a control group of 40 
patients and a group of 40 patients receiving penicillin were observed. The 
penicillin patients received 600,000 units of penicillin in the twenty-four-hour 
period immediately prior to extraction. Blood samples were collected prior to, 
and within five minutes after, extraction. Preoperative samples were negative 
except in three instances. 

The results obtained postoperatively are shown in Table III. 
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TABLE ITI 





CONTROL PENICILLIN 























NO. PATIENTS NO. POSITIVE NO. PATIENTS NO. POSITIV! 

Total number 40 27 40 17 > 
Gingival condition 

Normal 21 12 11 5 

Abnormal 19 15 29 12 
Number of teeth extracted 

One tooth 16 10 26 7 

Two or more teeth 24 17 14 10 


The relationship between single extraction and the incidence of bacteremia 
will be discussed later in the presentation. It is interesting to note that penicillin 
was apparently more effective in reducing the incidence of bacteremia following 
single extraction than that following multiple extraction. No statistically sig- 
nificant difference exists between the normal and abnormal gingival cases, either 
when the control and penicillin groups are considered separately or together 
(chi-square values 0.54 — 2.16). 

Hirsh et al.*° carried on a similar study with two groups of 65 patients 
each. The penicillin patients received 600,000 units of penicillin in oil and wax 
intramuscularly three to four hours prior to extraction. Twenty cubic centi- 
meter samples of blood were collected immediately after, ten minutes and thirty 
minutes after extraction. Each sample was cultured aerobically and anaerobi- 
‘ally (Table IV). 

TABLE IV 








NO, PATIENTS 





POSITIVE NO. POSITIVE NO. POSITIVE 
IMMEDIATELY 10 MINUTES 30 MINUTES 
AFTER AFTER AFTER 

CON- PENI- CON- PENI- CON- PENI- 

TROL CILLIN TROL CILLIN TROL CILLIN 
All organisms 22 13 14 10 8 7 
Alpha and gamma streptococci 19 8 7 3 2 () 
Other organisms 6 6 9 8 6 7 





Although there appears to be a reduction in the incidence of bacteremia 
when penicillin has been given preoperatively, the variables are not distinctly 
enough presented to be of any great value. 

Finally, Rhoads and Schram™ reported the findings on 122 patients in whom 
the effect of penicillin and Gantrosan (3,4-Dimethy]-5-sulfanilamide-isoxazole ) 
was studied. Their findings are shown in Table V. 





NO. CASES NO. POSITIVES 














Control group 68 24 

Procaine penicillin in oil 28 2 
(300,000 units) 2 hr. before extraction 

Aqueous penicillin 8 0 
(100,000 units) 2 hr. before extraction 

Gantrosan (2 Gm) 18 0 


2 hr. before extraction 





Nonhemolytie streptococci were recovered in the 24 positives in the contro! 
group of 68. No mention is made of the number of teeth extracted in the various 
groups. The observation was made that no apparent relationship existed between 
X-ray appearance of the teeth and the incidence of postoperative bacteremia. The 
various experimental groups are composed of too few patients to allow an) 
definite conclusions to be drawn as to the exact role of penicillin. 
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TaBLE VI. SUMMARY OF RESULTS OF STUDIES REPORTED BY OTHER INVESTIGATORS 












































NO. OF POST- 
NO. OF POST- OPERATIVE 
OPERATIVE CULTURES 
CULTURES CONSIDERED 
| CONSIDERED POSITIVE FOR 
POSITIVE PATHOGENIC 
| NO. OF BY INVESTI- MICRO- 
TYPE OF OPERATIONS | INVESTIGATOR CASES GATOR ORGANISMS* 
Single extractions Okell et al. 10 1 1 
Burket et al. 182 44 19 
Glaser et al. 16 10 10 
(Control group) 
Total 208 55 30 (14%) 
Multiple extractions Okell et al. | 128 | 83 83 
only Bender et al. | 30 25 25 
| (Control group) | 
Glaser et al. 24 17 17 
| (Control group) | 
Total 182 125 125 (69%) 
One or more extractions | Marseille 100 42 42 
Northrop et al. | 99 | 16 16 
(Control group) 
Hopkins 108 18 18 
Hirsh et al. 65 22 19 
(Control group) | 
Rhoads et al. 68 24 24 
| (Control group) 
Total 440 122 | 119 (27%) 
All extractions | 830 302 | 274 (33%) 
Rocking; chewing; | Elliot 41 | 23 23 
gingival massage | Richards | 17 3 3 
Round et al. | 10 | 2 2 
Murray et al. 336 185 0 
Total | | 404 | st 28 (7%) 
Irritation of dental foci | | 1232 515 | 302 (25%) 











*Included here are pure or mixed cultures containing streptococci, Staph. Aureus, pneu- 
mococci, actinomyces. Excluded are cultures not containing any of the mentioned, but show- 
ing growth of Staph. albus, diphtheroids, unspecified diplococci, Sarcinae, gram-negative cocci 
ind rods, fusiform bacilli. 


Summary of Part I 


A summary of the results of investigations concerning oral foci is com- 
piled in Table VI, which is presented for convenience in making comparisons 
between results. By consulting the last column, from which probable contami- 
nants were eliminated, it may be noted that the over-all incidence of blood stream 
infeetion with potential pathogens appears to be one in three cases of extractions, 
whereas the danger of dissemination following the other reported procedures in 
the mouth is very much lower. 

It appears to be justifiable to conclude that transient bacteremias following 
irritation of foci have a higher incidence than those occurring spontaneously. 
Because the bacteria found in the blood are identical with those found in subacute 
bacterial endocarditis, and injections of such microorganisms into animals have 
induced the typical lesions of subacute bacterial endocarditis, there is a risk of 
serious consequences from transient bacteremias. The use of antibacterial sub- 
stances has been advocated for eliminating this risk, but, as long as the true 
incidence of bacteremia is unknown, the efficacy of such substances cannot be 
evaluated. 

The investigation to be reported in Part II was undertaken in an effort to 
clarify the relative influence of variables in the etiology and in the procedure 
for detection of bacteremias of dental origin. 

(To be continued.) 


(References will appear at the end of Part IT of the review.) 
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ANTHROPOLOGY 


On Comparative Investigations into the Occurrence of Dental Caries in Archaeological 
Skulls. Ove Brinch and Vilh. Mgller-Christensen. Odontol. Tidskr., no. 4, 1949. 


Brinch and Moller-Christensen, in their studies of the occurrence of dental caries in 
archaeological skulls, emphasize that heretofore there has been no sure basis for com- 
paring estimated values of caries frequency due mainly to technical conditions and in- 
complete reporting. A report by Euler et al. on the appearance of caries in Germany 
from the Stone Age to the present time lacks enough material to make it statistically 
important and is also deficient in precise information as to the condition of the skulls 
and whether or not teeth were lost from them before or after death. 

The authors report their investigation into the appearance and frequency of dental 
caries in 570 skeletons excavated from the monastery at Aebelholt in Scandinavia. These 
remains dated from 1180 to 1561 a.v. They have drawn 5 indices which can be universally 
used in assessing the scientific value of archaeological skull material: (1) The Archaeo- 
logical Dental Index (A.D.I.) giving percentage figures of erupted teeth present under 
research in proportion to number of those erupted in vivo; (2) The Comparative Dental 
Index (C.D.I.), the percentage figure of erupted teeth present expressed in proportion of 
32 as the optimum; (3) The Pathological Dental Index (P.D.I.), the percentage of teeth 
lost in vivo in proportion to 32 as the optimum; (4) The Total Dental Index (T.D.I.), the 
percentage figure of erupted and nonerupted teeth present expressed in proportion to the 
full number of all visible and undeveloped teeth present in vivo as the optimum; (5) 
The Age Index which gives the average age of material examined. By using these indices, 
it can be easily ascertained whether skull material is suitable for comparative ‘caries 
research. , 

In their investigations, the Age Index of all skulls examined was 33.1 years. Of 
197 skulls considered to be perfect tooth material, the incidence of caries among the in- 
dividuals was 54.8 per cent, and of 5,804 teeth examined, the caries percentage was 5.9. 
Of 373 skulls considered as defective skull material, i.e., with a post-mortem loss of from 
1 to 32 teeth, the incidence of caries among individuals was 42.5 per cent, and of 5,968 
teeth examined, the caries percentage was 5.4. In comparing these two groups, one must 
consider that in these defective skulls, even though the caries percentage compared closely 
with the perfect ones, a great number of the former belonged to the older age groups, in 
which the caries frequency was high, and that a number of these jaws contained 16 teeth, 
many of which were carious. 

In order to arrive at a fundamental basis for comparison of the various types and 
conditions of archaeologic materials, the authors have drawn up several tables computing 
the relationship and condition of the skulls examined to the various indices previously 
described, establishing definite grounds from which to compare, on a common foundation, 
the frequency of dental caries in different civilizations. ; 
E. L. SLEEPER. 


Tooth Infection and Spinal Joint Diseases in Medieval Denmark. Vilh. Mgller-Christensen 
and Ove Brinch. Paradentologie, no. 1, 1948. 


The authors report their observations on the relationship between tooth infection 
and spinal joint diseases as found by the examination of 250 skeletons of persons more 
than 40 years of age, which were exhumed from the monastery at Aebelholt in Seeland 
and the monastery at Oem in Jutland. The skeletons dated from the Danish middle ages, 
i.e., from 1185 to 1550. 
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They found that 64 (26 per cent) skeletons had unaffected teeth and in 186 (74 per 
cent) the teeth were infected. Infection was considered as involvement of the pulp either 
by caries or by abrasion with subsequent exposure followed by death and infection of 
the pulp tissue. Of the persons with unaffected teeth, 11 (17 per cent) had associated 
joint disease and of those with infected teeth, 174 (93 per cent) had joint symptoms. 

The pathologie changes in the spines were divided into 3 groups: (1) arthropathies 
in the intervertebral articulation; (2) arthropathies between the bodies of the vertebrae; 
3) the common spondylosis deformans. 

In the Aebelholt skeletons observed, when the cervical column showed arthropathies 
of groups 1 and 2, they found open pulp chambers or periapical bone resorption in 98 per 
cent of the cases. Only once or twice were these changes observed in skeletons with in- 
tact teeth. This led the authors to define a disease in these skeletons characterized by 
‘‘nathologie alterations in the cervical part of the spinal column in combination with a 
dental focus’’ which they called Morbus Aebelholt. 

Morbus Aebelholt has been demonstrated only in medieval skeletons, and the authors 
speculate as to the possibility of its occurrence in modern civilization. 

E, L. SLEEPER. 


SURGICAL TECHNIQUE 
Formation of the Vestibulum Oris. H. Ganzer. Deutsche. zahniirztl. Ztschr. 4: 599, 1949. 


The author discusses the possibilities offered by the wire-supported suture. The 
latter is used not only to maintain the skin implants in the nose, eye, and oral region, 
but also to mold them according to the needs. This makes complicated orthopedic support- 
ing devices unnecessary. The perfacial suturing is performed over buttons which are 
cushioned against the skin. It is of special use in the creation of a new oral vestibulum 
following the bone transplantation. 

The procedure is as follows: the mucosa of the cheek is loosened by a cut running 
parallel to the bone graft; then it is mobilized, if necessary, with a bridge flap. Then it 
is brought to the wound, supported with gauze or rubber rolls, and fixed with support- 
ing sutures. 

Good results are obtained also with Esser’s procedure; in this the Thiersch flap is 
supported by a compound supporter in the artificially formed oral vestibule. The most 
secure procedure is the transplantation of skin. The Israel flap is taken in the angle 
region for the restoration of the mandibular vestibulum; for the restoration of the maxil- 
lary vestibulum the flap is taken from below the ala nasi for protection of the facial 
nerve, 


H. R. M. 
SUPPORTIVE TREATMENT 


Observations on the Clinical Use of Aureomycin. W. H. Herrell. Proc. Staff Meet., Mayo 
Clin, 24: 612-618, 1949. 


‘‘Aureomycin is probably the most important development in antibiotic therapy 
since the introduction of penicillin.’’ 

Aureomycin is both bacteriostatic and bactericidal and possesses considerable anti- 
spirochetal activity. After the administration of therapeutically effective amounts it 
can be demonstrated in antibacterial amounts in the serum, cerebrospinal fluid, liver, 
kidneys, and spleen. The blood serum of patients receiving multiple doses of aureomycin 
will usually reach a maximal concentration of approximately 4 micrograms per cubic 
centimeter. The drug is concentrated in the normal liver and excreted in the bile. 

Patients with an organic heart lesion who are to undergo oral operative procedures 
should have the benefit of one or two days’ prophylaxis with penicillin or aureomycin. 

Aureomycin can be effectively administered by the oral route. The recommended 
oral dose of aureomycin is 750 mg. (3 capsules) which should be administered every six 
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hours for adults. When gastrointestinal irritation, such as nausea and vomiting, is pro 
duced, it can be handled in one of two ways, The administration of 1 fluidram (about 
4 ¢.c.) of some aluminum hydroxide preparation, such as Gelusil, given fifteen to thirty 
minutes after each dose, or reduction of the dose by one-half for a short period, may 
lessen gastric irritation. 

Aureomycin may be given by the intravenous route, if for any reason patients are 
unable to receive the drug by mouth. The recommended dose for intravenous use in adults 
is 500 mg. administered every twelve hours. This amount is dissolved in 250 to 300 c.c. 
of saline solution. It is administered at a fairly rapid rate through an 18-gauge intra 
venous needle. The foregoing amount usually can be given in approximately fifteen 
minutes. Intravenous aureomycin therapy should be used for not more than two or three 
days. 

In its present form aureomycin should not be given by the intramuscular route be 


cause it produces considerable irritation and pain. 
pe A oA 


Streptomycin Therapy in Established Wound Infections. E. J. Pulaski and J. F. Connell, 
Jr. Surgery 26: 622, 1949. 


Streptomycin is of benefit in surgical infections, yet it is not a panacea. It is most 
effective in cellulitis, but only moderately effective in cases of adequately drained super- 
ficial and deep abscess. The most beneficial effects of therapy are observed in acute in 
fections when the drug is given early in the disease. Thus, the principal uses of the 
drug are for gram-positive and mixed infections in which there has been no response to 
maximal doses of penicillin within forty-eight to seventy-two hours, or eariler, if in vitro 
evidence of penicillin resistance can be secured. In chronic suppurating lesions the drug 
is useful only as an adjuvant to drainage and section of compromised tissue for the sup- 
pression of residual bacteria. In their experience, topical application of streptomycin has 
not given good results. 

Two-thirds of open pyogenic surgical infections are polybacterial. Careful bacterio- 
logic anaylsis of the wound bacteria and culture sensitivity testing are necessary pre- 
requisites to successful streptomycin therapy. This antibiotic has inhibitory action on 
most aerobic gram-negative and gram-positive surgical organisms, but wide variation in 
susceptibility is observed, and initially streptomycin-fast organisms are found, Drug- 
fastness is a common factor in unsatisfactory therapeutic responses. For this reason, the 
drug should be used only when properly indicated. The requisites for successful strepto- 
mycin therapy are: (1) streptomycin-sensitive organisms, (2) a dosage of at least 2.0 Gm. 


a day, (3) adequate blood supply, and (4) absence of necrotic tissue. 
J. Boom. 


Starch Sponge: A Hemostatic Agent. S. 8S. Rosenfeld. Surgery 26: 842, 1949. 


Rice and MacMasters obtained a patent which was assigned to the United States 
Government for the manufacture of an absorbable starch sponge. This sponge was to be 
used in deep or surface wounds, or for any other requirement of internal use. The dry 
sponge is capable of absorbing sixteen times its weight of water and can absorb ap- 
preciable amounts of medicaments such as penicillin, gramicidin, and sulfapyridine. The 
sponge slowly dissolves in the body fluids over a period of several days, and the dissolved 
material is absorbed by the body tissues without harmful results. Absorption is, of course, 
preceded by enzymatic action. 

Starch sponge was used in fifty-three gynecologic and obstetric patients and was 
found to be an efficient hemostatic agent. 

Starch sponge in powder form was used for about 100 circumcisions with satis- 
factory results. Gauze impregnated with starch sponge was also used by the author with 


gratifying results, 
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Its effects appear to be purely local and its hemostatic action is probably due to its 
gel formation. It can absorb many times its weight in blood. This causes the sponge to 
swell and to exert pressure, thus forming a mechanical obstruction to the flow of blood. 

J. Buoom. 


Antibiotics in Relation to Dental Surgery. B.S. Rank. Australian J. Dent. 54: 3-4, 1950. 
Indications for Penicillin in Dental Practice 

The soft tissue and bony infections which arise in relation to dental practice could 
be eonsidered thus: 

1. Those which already exist as the reason for a patient presenting. 

2. Those which are precipitated, aggravated, or spread by some dental manipulation. 

It is the latter group about which we should be most concerned. Procedures vul- 
nerable to this complication would be: 

a. Any traumatizing procedures in relation to known infections, e.g., the difficult 
extraction of a tooth with known periapical infection. 

b. Any traumatizing procedure open to the mouth where bone is sectioned whether 
in relation to a known infected tooth or not. This would include all those cases where 
bone has to be resected in the search for or delivery of unerupted teeth, lost roots, or 
ankylosed teeth, or in the few cases where fractures are inadvertently produced during 
extraction. All these would stand as a clear indication for the prophylactic use of peni- 
cillin to cover the immediate afterperiod of operation. If used in this way, there would 
be an almost complete disappearance of osteomyelitis of the jaw. Dental sepsis is the 
main origin of this, and the local trauma of bad or good dentistry is usually its precipitat- 
ing cause. It may be argued that good dentistry after appropriate mouth preparation is 
not open to such complications, or hardly ever, but, in fact, we do not really know what 
determines just which cases get local or general infective complications; no case is ex- 
empt from the possibility. 

Spreading soft tissue and/or bone infections can be aborted by early use of peni- 
cillin—repeat early. It is useless to wait the passage of time with persistence of swelling 
and nagging pain after extraction to make a diagnosis suspect. jIt is futile to wait for 
the late confirmation of x-ray diagnosis which, as you know, takes at least a few weeks. 
In procedures of the type mentioned, unless symptoms persist, a cover of forty-eight hours’ 
penicillin concentration is adequate and that would mean only one injection of a procaine 
penicillin preparation. It would be fifteen shillings well spent from anyone’s pocket, and 
whether the patient or any other party pays for this, it would be sound practice. 

In cases which present with symptoms or signs of already established sdft tissue 
or bone infection, one fact must be remembered. Whether in the formation of soft tissue 
abscess or the establishment of bone necrosis, there is a point at which the pathologic 
process is irreversible. Only in an early invasive stage can penicillin abort the process 
and effect a cure. In regard to osteomyelitis, this early stage can be diagnosed only on 
symptoms and not confirmed by x-ray changes. It is before the stages of vascular thrombo- 
sis and bone necrosis. In the case of soft tissue infection, it is before the phase of spread- 
ing cellulitis shows breakdown to abscess formation. The invasive or reversible stage 
of infections where penicillin is certainly indicated with a good prospect of cure without 
resorting to surgery is very short-lived. This fact is the main reason for the prophylactic 
use of penicillin in selected types of cases. Treatment must continue until symptoms are 
cleared, and there is every evidence that the process is truly aborted and not merely 
camouflaged by an arrest of peripheral spread. This is often the state of affairs when 
penicillin is given late so that symptoms only recrudesce when treatment ceases, meaning 
that an irreversible stage of abscess formation or sequestration is already under way. 

In the irreversible stages of infection penicillin is neither prophylactic nor cure. 
It is surgery which is indicated to drain abscesses and remove diseased or dead bone. 
The place of penicillin here is to localize and stop the spread of the condition, and to 
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cover the necessary surgical procedures so that today these can be undertaken earlier, 
with greater safety and effect and without the risk of still further peripheral spread to 
give a type of lesion we met in the prepenicillin days. In these cases, penicillin is not 
substitute for surgery. In the outpatient departments of hospitals where beds are filled, 
we see a number of patients already with x-ray evidence of osteomyelitis under so-called 
penicillin treatment, often in itself inadequate. Their symptoms may have improved, 
lulling those concerned to continue with a regime which never can cure a local condition 
long, since it requires drainage of well walled-off abscess or the removal of dead bone 


before the natural repair processes can get under way. 
A. J. A. 


ANESTHESIOLOGY 


Accidents Endangering the Life, Due to Stimulation of the Carotid Plexus. G. Guntert. 
Deutsche zahnirztl. Welt 4: 33, 1949. 


Arrest of the function of the heart and respiration may be caused by chemical, 
mechanical, or irritating stimulation to the carotid plexus. 

The author suggests the use of anesthesia on the reflex zones of respiration and 
cardiac activity. With the use of an anesthetic, the likelihood of incurring trauma on 


the carotid plexus is diminished. 


ORAL PATHOLOGY 


Damages Due to Overstress of the Masticatory System Caused by Endocrine Disturbances 
(Lipophile, Dystrophia, Myxedema). W. Friedrich and A. Schmitz. Deutsche zahn- 
irztl. Welt 4: 335, 1949. 


Neurovegetative changes of the body are caused by the lack of food, and especially 
the foods rich in albumin. Examples of these neurovegetative changes are hunger dys- 
trophia and hunger osteopathy. 

Bone changes are manifested in the periodontium. These bone changes inelude a 
thickening of the lamina dura and an enlargement of the periodontal space. The changes 
are most pronounced in the area of the lower anterior teeth, the upper and lower premolar 
areas, and the area of the upper lateral incisors. 

It is questionable as to whether the changes in the bone may be due to, and the re- 
sult of, local causes, 


Thyroglossal Cysts and Sinuses. Samuel F. Marshall and Walter F. Becker. Ann. Surg. 
129: 642, 1949. 


Thyroglossal cysts and their associated sinuses constituted 40 per cent of the cases 
seen at the Lahey Clinic, presenting various tumors, cysts, and sinuses of the neck, ex- 
cluding lymph node enlargements. Three hundred eighty-four patients with such cysts and 
sinuses were operated upon and the authors have been able to make follow-up studies 
on three hundred ten of these patients. 

A thyroglossal cyst or sinus may be found at any level in the midline of the neck 
from the foramen cecum to the suprasternal notch, but the majority of them are just 
below the hyoid bone. 

The diagnosis of thyroglossal cyst is not difficult. The presence of a firm cystic 
tumor in the midline of the neck at the level of the hyoid bone or over the thyroid carti- 
lage is usually sufficient to make the diagnosis. Transillumination is of little use as few 
cysts are translucent. Elevation of the tongue will help to make the diagnosis, and this 
sign is of value in distinguishing it from a true sequestration dermoid cyst. Bronchial 
cysts are lateral, occur under the sternohyoid muscles, and usually develop later in life. 
Lipomas can be distinguished by their distinct edge and lobulation. 
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Die Mundschleimhaut und der leukozytire Abwehrapparat. (The Oral Mucosa and the 
Leucocytic Defense.) R. Schoen. Deutsche zahnirztl. Ztschr. 4: 423, 1949. 


Changes in the mucosa of the mouth which occur in severe diseases of the blood- 
forming organs such as the bone marrow are due to a decrease in the leucocytic defensive 
mechanism, The function of phagocytosis is principally carried out by the neutrophilic 
granulocytes but not by their undifferentiated progenitors, the myeloblasts and the pro- 
myelocytes. The function of phagocytosis is parallel to the negative electric tension and 
thus can be measured. 

In ease of loss of cellular defense the facultative pathologic organisms can attack 
the unprotected mucosa, which leads to characteristic surface necrosis with the formation 
of pseudomembranes without the accompaniment of more severe inflammatory reactions. 
Places of predilection are the gingival margins and the palatine tonsils. 

In case of severe agranulocytosis the changes start on the palatine tonsils, while the 
gingival ulcerations are combined with high fever and serious prostration. 

In myeloblastic leucemia there are often atypical paramyeloblasts or myeloblasts in the 
circulation. In addition to the superficial necrosis the gingivae are thickened by leucemic 
infiltrations. 

The disease often is discovered only after the extraction of a tooth when the ex- 
traction wound becomes necrotic and high fever results. The number of immature myelo- 
blasts and paramyeloblasts is not increased in most cases of acute myelogenous leucemia; 
intermediate types as seen in chronic cases are absent. The scarce number of mature 
granulocytes are unable to perform normal phagocytosis, while in the lymphatic leucemias 
there are sufficient functional granulocytes present. 

The treatment of the secondary infections consists in the administration of penicillin, 
and blood transfusions must be given. Various methods to stimulate the bone marrow 
have not been found successful. 


H. R. M. 


Lesioli dentarie nella meningite tuberculare. (Dental Lesions in Cases of Tuberculous 
Meningitis.) Italo Jonata. Riv. ital. di stomatol. 7: 768, 1949. 


Patients affected by meningeal tuberculosis in the age group between 2 and 16 years 
were orally examined and the results recorded. Only those cases were examined which 
showed positive signs of tuberculosis in the cerebrospinal fluid examination, increase of 
lymphocytes and total protein values, positive Nonne-Apelt reaction, a decrease in glucose 
content (sodium chloride), and definitely revealed Koch bacilli in Petragnani’s medium 
and in direct smear preparations. The results of the clinical examinations were compared 
with those obtained by laboratory methods, Thus the tuberculin reaction, sedimentation 
rate, and ocular fundus examination were followed up and registered. All patients were 
hospitalized and treated with streptomycin which had been administered intraspinally 
and intramuscularly with decreasing daily doses. 

Radiographs of all patients were made, and no pituitary or sellar alterations were 
noticed. This finding was all the more important, as there were definite clinical changes 
observed from the initial picture of meningitis to a more complex pathologic entity of en- 
cephalitic nature. With this change of the clinical picture, the teeth of the patients 
showed alterations which were not to be found in other cases of tuberculous infection, as, 
for instance, in the miliary or in the renal group of the disease. To follow up a more 
profound study of this phenomenon the author recorded post-mortem findings on those pa- 
tients who were showing teeth alterations: grave, productive tuberculous meningitis, ex- 
tending from the pons as far as the medulla oblongata. Miliary tubercles disseminated 
along the meningeal vessels and on the inner and outer face of the hemispheres. The 
brain was cut in a sagittal direction, whereby internal hydrocephaly, with evident dilata- 
tion of the lateral ventricles was clearly distinguished. Irregularly shaped areas of en- 
cephalomalacia and foci of tuberculous nodes were to be seen in the region of the basal 
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ganglia. The histopathology of the cases showed evidence of tuberculous leptomeningite: 
with fibroplastic tendency. The nervous and the vascular formations were surrounded 
by specific granulation tissues consisting of confluent nodules. The alterations in the 
vascular system were the dominant feature; the appearance of perivasculitis coupled with 
endarteritis was imposing to the observer. The author describes the dental features as 
wastings of the enamel and as subsequent denudations of dentine elements. The appear- 
ance of white spots on the cervical region of the vestibular face of the teeth seemed to 
be the initial phase of this sort of enamel destruction. It impressed the observer as a 
superficial wasting concerning solely the enamel of the teeth. The probability of salivary 
action was excluded from the author’s speculation in spite of its slight acid reaction. 
Analogous conditions were described by Albanese, who found enamel wastings in con 
nection with gastric ulcers, with morphinism, and in alterations of the subcortical centers 
and also of the pituitary system. Erdheim found similar enamel lesions in his para- 
thyroid-ectomized animals as did D’Alise in one case described as pluriglandular endo- 
crinopathy. These enamel wastings cannot be explained as results of local injuries, 
abrasions, or erosions; the young age of the patients renders that hypothesis improbable. 
These enamel lesions, as the author suggests, are rather to be ascribed to an etiology of a 
specific pathologic process. They are to be related to those lesions which quite frequently 
would be found on the cementoenamel junctions, with no alterations in the histologic 
structure of the enamels concerned. Streptomycin with its well-known toxic effects might 
be considered as a factor in enamel wasting. But nonmeningeal tuberculous patients 
treated with equal doses of streptomycin did not manifest similar dental lesions. 

There is, according to the author, only one line of thought which might result in a 
working hypothesis. Recent investigations led to evidence of a close relationship between 
the diencephalon and the pituitary gland. The two nerve centers are integral parts of 
a coordinated system. Factors, such as vitamins, enzymes, and actinie rays, exhibit im- 
portant actions in the inner mechanism of cell metabolism. Therefore, deficiencies of 
these factors in the regular cell functions would be the pathogenic cause of trophic 
changes. However, radiographic examinations did not reveal any skeletal alterations, 
and the calcium level of the blood serum did not show any decrease. These findings sug- 
gested that the factors which regulate the mineral metabolism in the bone are not the 
same as those regulating the metabolism of teeth. Evidently, the author goes on to say, 
these enamel lesions are identical with those which were described as being found in cases 
of deficiently functioning vegetative nervous system. This speculation would imply the 
endogenous origin of enamel lesions, which, furthermore, would indicate a metabolism in 
the enamel tissue. According to Albanese, to whom the author refers in his paper, the 
relationship between the central nervous system and the enamel lesion is to be sought 
through the medium of the trigeminus, not that a physical interruption of that nerve 
would cause these sorts of enamel lesions as rather a catabolic action, manifesting itself 
in neurotrophic alterations, a condition which would be the result of deranged functions 


of the central nervous system. 
A. G. N. 


ORAL MEDICINE 


Lichen Planus Limited to the Oral Mucosa. Presented by George M. Lewis.* Arch. 
Dermat. & Syph. 60: 1023, 1949. 


‘*E. S., an American lawyer aged 43, discovered an asymptomatic white lesion on 
his tongue eleven months ago. Six months later he saw his physician and then an on- 
cologist, both of whom made a diagnosis of leukoplakia. 

‘*The patient smoked two pipes and fifteen cigarets daily, used magnesia magma as 
a mouthwash and a magnesia magma tooth paste. He took a ‘vitamin pill’ daily and a 
‘sleeping pill’ every two weeks. In June 1947, when I first saw him, there was a bluish 


*New York Dermatological Society. 
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white lesion on the dorsum of the tongue about 2 by 1 em. in extent; an area similar in 
appearance was present inside the cheek opposite the lower right molars. A circinate 
lesion was found near the oral commissure on the buccal mucosa of the left cheek. 

‘The patient has not smoked since June. He is using a bland mouthwash. Partial 
involution of the lingual lesion has occurred, but those on the buccal mucosa have re- 


mained unchanged.’’ 
Discussion 


‘*Dr. Howard Fox: It is sometimes difficult to differentiate between leukoplakia 
and lichen planus, but as Dr. Combes said, leukoplakia tends to be thickened and rough 
and even verrucous, which lichen planus does not. Without biopsy, it is difficult to tell 
in some cases. I think that this patient probably has lichen planus. 

‘*Dr. Anthony C. Cipollaro: I agree with the presenting diagnosis. I think that 
too often patients with leukoplakia are given a serious prognosis. Carcinoma does de- 
velop in patches of leukoplakia, but it is of rather infrequent occurrence, and people in- 
terested in the cancer problem lead us to believe there must be a definite sequence from 
leukoplakia into cancer, which I think is erroneous. I recently saw a physician with 
extensive lichen planus all over the body, with extensive lesions on the buccal mucosa, 
including the border of the lip, and on the vocal cords, causing him to be hoarse. They 
could be seen distinetly with the laryngeal mirror. I have never seen or read of lesions 
of lichen planus on the vocal cords. 

‘*Dr. George C. Andrews: I think that fear of leukoplakia is well warranted by the 
fact that often when it does become cancerous the lesion is extremely serious and by the 
fact that one never knows in a ease of leukoplakia whether cancer cells are present or 
not. One may take a biopsy specimen from one portion of the leukoplakia and histo- 
logically find only leukoplakia and then cut some more sections and find cancer. So it is 
a serious disease, and I believe that lichen planus of the mouth is also a serious disease, 
especially if it lasts over some time. I have had 2 patients with lichen planus of the 
bueeal mucosa in whom cancer of the buccal mucosa developed after the lesions had been 
present for twenty years. It is certainly a precancerous disease. I do not think that the 
fact that this man has lichen planus means that he has nothing to worry about. The pa- 
tient should be treated and should be watched, told to stop smoking and given vitamin B 
complex and whatever other therapy may be available. 

‘Dr. John ©. Graham: I agree with the diagnosis. It seems to me that the lesion 
on the tongue was rather typical of a healing lichen planus. 

‘*Dr. Howard Fox: I had occasion to write up a series of 10 cases of lichen planus 
confined to the mouth. One of the patients, a man whom Dr. Udo Wile had seen, was a 
great smoker and for eight years had had attacks of lichen planus that flared up after 
smoking; when he stopped smoking the eruption quieted down. 

‘“Dr. George M. Lewis: I believe, as Dr. Andrews does, that a patient with lichen 
planus of the buecal mucosa should stop smoking, and the patient was so advised. He 
was given a bland mouthwash but no other treatment because my results have been rather 
poor in treating lichen planus of the buccal mucosa.’’ 


Ze Re 


Alterations in the Oral Cavity in Tropical Diseases. E. Bergemann. Deutsche Zahniirztl. 
Welt 4: 207, 1949. 


‘<1, Tropical Sprue: Causes aphtosis, an atrophy of the tongue papilla which is 
accompanied by a diminished taste perception, osteoporosis of the alveolar 
bone, and a progressive loosening of the teeth. 

‘*2. Pellagra (deficiency of vitamin B complex): Causes disturbances of the gastro- 
intestinal tract, central nervous system, some disturbances of the mind, and 
alteration of the skin. Inflammation of the oral mucosa may be seen. 
Cheilosis and atrophy of the tongue mucosa may occur. 
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**3. Myasis: Larvae of the cochliomyia homini vorax (American) and the ec. bezziana 
(tropical fly) penetrate the skin and the mucosa to destroy the tissues. The 
disease persists for approximately two weeks. Some of the symptoms ar 
fever, enlargement of tissues, pain, destruction of the soft palate, destruction 
of the muscles of the nose, and a perforation of the maxillary sinus. Septi- 
cemia may occur. The nectrotized areas heal leaving extensive areas of 
scarring. 

‘4, Leishmania Donovani (Asia, Mediterranean, South Africa): Disease is trans 
mitted by lice or bugs. After an incubation period of three weeks, the fol 
lowing symptoms are seen: chronic irregular fever, anemia, diarrhea, ca- 
chexia, The skin may become dark (kala-azar means black disease). The 
disease manifests itself in the oral cavity with a stippled hemorrhage of the 
gingiva and by gangrene or noma, Therapy is in the form of antimony de- 
rivatives, 

**5, Leishmaniasis Tropica (India, China, North Africa): Incubation periods may be 


for one month or five months. Bullae or ulcerations may occur which are 
localized to the corner of the mouth and the wings of the nose. 

‘*6, Leishmaniasis Americana (Espundia): The disease begins originally with erup- 
tions of the skin. Later, ulcerations may be seen in the mouth and nose. 
These ulcerations cause extensive destruction of the soft tissues, cartilage, 
and bone. 

‘*7, Carrién’s Disease (Verruga Peruviana): The disease has two phases. General 
manifestations mark the first phase. There is irregular mounting fever, ve- 
hement anemia, and enlargement of the spleen and the liver. Some weeks 
or months later the appearance of dark red smooth nodes is observed. These 
nodes occur on the extremities, the neck, the face, and within the oral cavity. 
Later the nodes disappear without leaving any scars. 

‘*8. Epidemic Dropsy (India): The condition is probably one of infectious origin 
and may be related to beri-beri. Tissue proliferations are seen on the whole 
body and within the mouth. Trauma of these proliferative lesions may cause 
bleeding which cannot be controlled. 

‘*9, Gangosa: This disease starts with a sore throat and small ulcerations of the 
mucosa of the throat. The disease ends with formidable destruction of the 
mouth and nose. The disease is common in Ceylon, Malaya, South America, 
and the Southern States. 

‘10. Frambesia (Yaws): This is a contagious disease caused by the treponema 
pertenue and occurring in hot climates. The primary lesion is seen on the 
face, usually near the lips. This facial lesion is common in children. The 
lesion becomes a large discharging node which persists for two or three 
weeks and then becomes filled with pus to be a papula. The papulae are the 
secondary eruptions, which occur most freely as encrusted lesions of the 
mucocutaneous junction. Tertiary manifestations are rare. When they occur, 
destruction of the articulations and the bones may be seen. Frambesia has 
syphilis-like symptoms. 

‘11. Seleroma: Soft or hard infiltrations are seen in the tissues. These infiltra- 
tions tend to ulecerate when they oecur in the nasal mucosa (Asia, South 
America, Yugoslavia, Russia). 

‘12. Lepra: Leprosy is characterized by nodular thickenings of the skin of the 
face. Early stages of the disease show lepra-granulation in the nasal mu- 
cosa, throat mucosa, and the mucosa of the larynx. 

‘13. Blastomycosis (Cryptococcus Gilchristi): Oral manifestations are in the form 
of wart-like patches. 

‘*14, Blastomycosis Braziliana: The primary lesions are demarcated with sharp 
borders, while ulcerations and metastases are seen in the later lesions. 
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‘*15, Onyalai: This condition occurs mainly in West Africa and may be a vitamin 
deficiency state. Bleb formation is seen on the tongue and the soft palate. 
The blebs contain semi-coagulated blood. 

‘16. Stomatitis autumnalis: Occurs in Algeria and Tunisia. The etiology of the 
disease is unknown. The areas commonly involved are the tongue, cheeks, 
and the corner of the mouth. Similar conditions occur in Africa under the 
name of Kafindo and in Central America under the name of ‘mal de boca.’ ’’ 


Leukoplakia of the Tongue, Buccal Mucosa and Lips; Syphilis. Presented by F. Ronchese.* 
Arch. Dermat. & Syph. 60: 939, 1949. 


‘‘A. D., a 38 year old white man of American birth, a truck driver, for the past 
three years had noted white patches on his tongue and lips and on the inside of his mouth. 
The anterior portion of the tongue was raw for much of this time and was somewhat 
tender, but there was otherwise little discomfort. Shortly after the appearance of these 
lesions the patient was found to have repeatedly positive serologic reactions to tests for 
syphilis. No history referable to the date of infection was obtainable; previous genital] 
or cutaneous lesions were denied. No other relevant data were obtained. The patient 
smoked from eight to ten cigars daily. 

‘*The distal half of the dorsal aspect of this man’s tongue is almost completely de- 
nuded of epithelium. Within this area there are numerous small, white, infiltrated islands 
and some atrophic searring. The entire distal half of the tongue appears somewhat 
shrunken and atrophic; the margins are slightly elevated and are marked with alternate 
red and pearly gray striations. The patient’s lips and buccal mucosa also exhibit scattered 
small plaques of white atrophic tissue. 

‘*Treatment has been carried on by the patient’s family physician, It consisted of 
fifty-five injections of bismuth salicylate and thirteen of oxophenarsine hydrochloride 
(Mapharsen) between May 1943 and October 1945, The dosage of these treatments was 
not known; there had been no clinical improvement. The patient was smoking less during 
that time. In March 1947 3,000,000 units of penicillin in oil and wax was administered, 
without detectable effect on the oral changes. 

‘*The Hinton and Kahn reactions of the blood had both remained consistently posi- 
tive up to the time of presentation. Histologic examination of a biopsy specimen taken 
from the tongue revealed the following changes consistent with leukoplakia, acute ulcera- 


tion and inflammation of the mucosa, with no evidence of malignancy.’’ 


Discussion 


‘*Dr. Francis P. MeCarthy, Boston: The erosion on this patient’s tongue came on 
suddenly, and the ulceration has continued for three years. As a result of inadequate 
treatment for syphilis there developed a smooth atrophy suggestive of glossitis luetica 
atrophica. The failure of the ulceration to heal may be explained by interstitial con- 
nective tissue changes associated with limited blood supply from an old endarteritis. I 
have recently studied syphilitic glossitis in postmortem specimens wherein interstitial 
sclerosis associated with decided narrowing of the lumen of arteries and atrophy of the 
overlying papillae are constantly found. The granulation tissue as seen in this case does 
not become malignant, but the leukoplakic lesions in the periphery of the lesions may show 
a malignant tendency. 

‘‘Dr. John G. Downing, Boston: When I first saw this man’s tongue I was im- 
pressed by the sharp outline of the granulations and the intervening islands of leukoplakia. 
I ordered two biopsies to eliminate malignancy; the diagnosis from both specimens was 
chronic inflammation. I might suggest a diagnosis of stomatitis factitia. I have seen 
3 eases in which this condition was proved to be self-inflicted. This man has syphilis, 





*New England Dermatological Society. 
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and I believe that he has been applying some strong chemical to his tongue to remove the 
previous leukoplakia. 

‘*Dr. Francis M. Thurmon, Boston: Around the denuded areas there is definite 
leukoplakia of the tongue. I think that the prognosis is serious, because once cancer o! 
the tongue develops in a patient with tertiary syphilis there is no treatment that is suc 
cessful, 

‘*Dr. Francis P. McCarthy, Boston: I am interested in what Dr. Downing said be 
cause it seems unusual to see granulation continue so long without healing. The blood 
supply is greatly diminished, and that may be a factor. Why anyone should inflict a 
lesion of this kind on his own tongue is difficult to understand without some compelling 
motive such as the collection of compensation. The patient told me that it developed 
overnight. 

‘‘Dr, F. Ronchese, Providence, RK. I.: If the changes on this man’s tongue are re 
garded as potentially malignant, the entire surface should be removed with the coagulating 
loupe. 

‘*Dr. John G. Downing, Boston: Syphilis is in the background of this disease of the 
tongue, aggravated by a therapeutic attempt to cure it.’’ 

=. #,.o, 


Granuloma Inguinale of the Mouth and Genitalia. Presented by A. Benson Cannon.* Arch. 
Dermat. & Syph. 60: 1010, 1949. 


‘*E. S., a Puerto Rican woman aged 26 who has been in the United States for six 
years, was admitted to the City Hospital on Jan. 9, 1947, complaining of sores in the 
mucous membranes of the mouth, lips and anal-genital region of twelve months’ duration. 
The patient has been separated from her husband for five years. She has never been 
pregnant. The past and family histories are essentially noncontributory. 

‘*The present disease began with a small ulcer near the anus twelve months ago, 
which gradually increased in size, spreading around the anus and the crotch to the front 
and involving the inguinal regions and the vulva with an extensive ulceration which is 
painful on motion. 

‘*Note.—Donovan bodies were subsequently found in the oral lesions and also in the 
genitocrural ulcer. The patient was given three small blood transfusions of 250 ¢.c. each 
and an injection of fuadin every day. The improvement has been spectacular. There 
was immediate relief from pain, so that the patient eats well, can walk and has gained 
20 pounds (9.1 kg.) in weight. On February 24 most of the oral lesions were gone and 
those in the groin were noticeably better. Of the last 65 patients with granuloma inguinale 
admitted to hospitals, this is the second to have lesions of the oral cavity.’’ 


A Case for Diagnosis (Lichen Planus and/or Lupus Erythematosus of Lips and Tongue. 
Oriental Sore of Forearm). Presented by Maurice J. Costello.* Arch. Dermat. & 
Syph. 60: 848, 1949. 


‘*G. R., presented from Bellevue Hospital, was born in the United States and was 
taken to Greece when he was 14 years old, where he remained until about four months 
ago. He was a guerilla fighter during the past two years in Greece. He does not smoke. 

‘About 15 months ago an erythematous patch appeared on the patient’s right fore- 
arm, persisting until about three months ago, when it developed into an ulcer. After 
biopsy was performed at this site the ulcer healed spontaneously. A hyper-pigmented scar 
can be seen. 

‘*About four months ago a small superficial red area appeared on the left side of 
the dorsum of the tongue. It increased in size to that of a 25 cent piece, became super- 


*New York Dermatological Society. 
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ficially eroded with a grayish pellicle-like border, and caused some pain when the patient 
was eating and drinking. 

‘‘During the past three weeks reticulated whitish streaks on the lower lip suggestive 
of lichen planus have developed. A small superficial erosion has recently developed on 
the center of the tongue, medial to the one just described, There has been no regional 
adenopathy. 

‘‘Dark field examinations of the lesions on the tongue and arm gave negative re- 
sults, as did the Mazzini reaction of the blood. A complete blood count, examination of 
the urine and roentgenograms of the lungs revealed no abnormalities. 

‘«Biopsy of the lesion on the arm, done at Bellevue Hospital, showed a non-specific 
granuloma with epithelioid cells, plasma cells and lymphocytes. 

‘«Material from the lesion on the left side of the dorsum of the tongue was examined 
by Dr. Fred D. Weidman, who reported the lesion to be syphilis or oriental sore. He found 
the epidermis to be enormously acanthotic and parakeratotic. Although its squamous cells 
were greatly swollen, there was no evidence of neoplastic activity, even at the basement 
membrane. There the basal cells had undergone metaplasia into squamous forms. There, 
too, many of the inflammatory infiltrative cells of the corium were infiltrating the epi- 
dermis. A rather heavy infiltration of inflammatory round cells lay immediately below 
the epidermis. It crowded the papillae but did not extend farther than the subpapillary 
plexus of vessels. The cells were distributed diffusely, and although lymphocytes were 
dominant, there was a large intermixture of elongated nuclei which were interpreted as 
epithelioids. However, none of them was congregated into individual foci in such a way 
as to constitute miliary granulomas. There were numerous other elongated nuclei which 
were clearly those of histiocytes, but they were readily distinguishable from the plumper 
epithelioid ones. 

‘‘The significant features in the diagnosis resided in the epithelioid cells. Such cells 
do appear in the lesions of oriental sore, but in the absence of the specific organisms the 


epithelioids could reasonably be those of syphilis or tuberculosis; the diffuse distribution 


would point more toward syphilis. The protozoa were not recognizable in these sections.’ 


Discussion 


‘‘Dr, Fred Weidman, Philadelphia: The solitary item of significance in the histo- 
logie picture is the presence of epithelioid cells, which are not gathered into foci to indi- 
eate definite miliary granulomas of either syphilis or tuberculosis. In other words, it is 
a diffuse reaction such as occurs in pneumonia alba. In suuch a situation it is necessary to 
resort to methods for the identification of the parasite itself. I might say that the only 
time recently that I have seen the Leishman-Donovan body in sections was at Dr. Lloyd 
W. Ketron’s laboratory, but that is unusual. A much more preferable method of demon- 
strating the parasites is by means of smears, so I should say that if the pursuit of the 
Leishman-Donovan body is to be continued, that is the method of choice. After seeing 
the patient today, I do not think the lesion could be that of leishmaniasis, as the infiltra- 
tion of the tongue is not particularly heavy. It is rather superficial for that disease, and 
leishmaniasis is usually more suppurative; as I recall it, there is no evidence of pus in 
the sections. After seeing the patient again, I do not think it is likely to be syphilis, 
which I intimated in the histologic reports. I was swayed by the fact that the infiltra- 
tion is diffuse. 

‘‘Dr, Clarence 8S. Livingood, Philadelphia: Several years ago I had an opportunity 
to observe a rather large number of patients with cutaneous leishmaniasis, and this case 
certainly does not correspond with any of those which I have seen. I gathered that the 
type of ulcer which the patient had was not characteristic of that disease. According to 
the information which I obtained from him, his stay abroad was entirely confined to 


Greece, and as far as I know leishmaniasis does not occur in that country. 
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‘Dr. Bernard Appel, Lynn, Mass.: The lesions on the lips and in the mouth are, in 
my opinion, consistent with lupus erythematosus, It is not unusual, in my experience, to 
find lesions on the lips which in the early stages resemble those of lichen planus clinical], 
because of the white reticulation and their limitation to the vermilion border of the lip. 
With the progress of the disease, however, the lesions become more characteristic as they 
extend to the glabrous skin, I anticipate that that is what will happen in this ease. 
Furthermore, I have not’ found that lichen planus produces such extensive and persistent 
ulceration of the tongue when it does occur there; that is to say, this picture is more con 
sistent with lupus erythematosus. If it actually is lupus erythematosus, it is also my 
opinion that it is likely to be extremely resistant to treatment and that the prognosis 
should be guarded. 

‘*Dr. Francis P. McCarthy, Boston: Dr. Weidman, does the lesion on the tongue 
show epithelioid tissue? 

‘*Dr. Fred Weidman, Philadelphia: Yes. 

‘*Dr. Francis P. McCarthy: Do we get this reaction in lupus erythematosus? 

‘*Dr. Fred Weidman: No. 

‘‘Dr. Maurice J. Costello: _The question of tuberculosis of the tongue also came 
up, but roentgenograms showed the chest to be normal. We have seen patients who had 
both lichen planus and lupus erythematosus simultaneously. I think the lesions on the 
lower lip suggest lichen planus and am inclined to agree that the lesion on the tongue is 


, 


lupus erythematosus or lichen planus clinically.’ 


Probable Triple Symptom Complex of Behcet: Scrotal Tongue. Presented by F. E. 
Senear and Staff.* Arch. Dermat. & Syph. 60: 864, 1949. 


‘A. I., a white housewife aged 25, was shown at the December meeting of this 
society with a condition for diagnosis. She gave a five months’ history of recurrent ul 
cerative lesions of the mouth which had not responded to various local treatments or to 
intravenous treatment for a diagnosis of ‘trench mouth’ made prior to admission. At the 
time of presentation, she showed a marginal scrotal tongue with whitish patches of mem- 
brane extending from some of the crypts of the tongue, as well as scattered on the buccal 
mucous membranes. These were relatively easily removed, leaving superficial tender ul 
cerations without bleeding and surrounded by an erythematous halo. Direct examinations 
did not reveal mycelia. During the discussion the following diagnoses were mentioned 
as possibilities: (1) aphthous stomatitis, (2) moniliasis, (3) eruption due to drugs, (4) 
Behcet’s triple symptom complex and (5) scrotal tongue. 

‘*Medical consultation revealed nothing contributory. The urine was normal; blood 
cell counts were normal; the results of the serologic test for syphilis and examination 
of the chest were all negative. Examination by the gynecologic consultant showed only 
chronic cervicitis, Repeated cultures from the mouth lesions failed to demonstrate 
Monilia, although cultures from vaginal discharge on one occasion did grow mucoid colo- 
nies with budding forms on microscopic examination. On one occasion, the patient com- 
plained of soreness about the vulva, and examination in our department revealed super- 
ficial ulcerations about the labia minora and majora. 

‘*On about the first of February, the patient was found to have decided infection of 
the right conjunctiva diagnosed as episcleritis by the ophthalmologic consultant. This 
was considered consistent with, though not diagnostic of, Behcet’s syndrome of the eye. 
She stated that she had had one previous similar, though less severe, attack of ocular 


inflammation about five weeks ago.’’ 


*Chicago Dermatological Society. 
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Hyperplasia of the Gums Due to the Use of Dilantin Sodium (Diphenylhydantoin Sodium). 
Presented by E. M. Smith, Jr. Arch. Dermat. & Syph. 60: 874, 1949. 


Discussion 


‘*Dr. Adolph Rostenberg, Jr. (by invitation): Dilantin is chemically closely related 
to the German drug nirvanol (phenylethylhydantoin). Van Wyk and Hoffman (Peri- 
arteritis Nodosa, Arch, Int. Med. 81: 605, 1948) pointed out the paucity of reactions seen 
with dilantin and the large number seen with nirvanol, which is interesting considering 
the extremely close chemical relationship. 

‘Dr, S. J. Zakon: I wonder whether dilantin is responsible for the hyperplasia or 
the poor oral hygiene of epileptic persons. I had 1 case of this type which I referred to 
the dentist for oral prophylaxis, and the hypertrophy subsided in spite of the patient’s 
taking dilantin. 

‘*Dr. Stephan Rothman: I saw a severe generalized hemorrhagic toxie eruption 
following the use of dilantin, but the patient did not display hypertrophy of the gums. 

‘*Dr. E, M. Smith, Jr.: This patient was examined by several dentists, who readily 
agreed that the hypertrophy was a typical result of the long-continued use of dilantin 


” 


sodium and that such cases were moderately common in their experience. 


Compound Benzoin Tincture of Vesiculobullous Lesions of the Mucous Membranes. H. H. 
Perlman, Arch. Dermat. & Syph. 61: 119, 1950. 


‘*A case of erythmea multiforme exudativum characterized by recurrent episodes of 


vesiculobullous lesions on the oral mucosa is reported.’’ 


Report of a Case 


“LL. C., 19 years of age, a college student, suffering from recurrent episodes of 
blisters in her mouth, was referred to me in October 1947. In November 1945 gingival 
lesions involving her throat and buccal areas developed. The temperature rose at night 
101 to 103° F.) but receded in the morning. The gingival lesions, which principally were 
gray vesicles, healed without scarring. But they spread over the buccal surfaces, tongue 
and fauces. There was submaxillary adenitis. Treatment consisted of the use of salicy- 
lates and sulfonamide drugs and the intramuscular injection of 300,000 units of penicillin. 
The temperature became normal in a week, and the patient was well in two weeks. All 
laboratory tests (including the smear for Vincent’s angina) had negative results. Alka- 
line mouth washes and dyes had been used without effect. 

‘*Two months later there was another attack, which commenced with a small ulcer, 
resembling aphthous stomatitis, under the lip. It spread rapidly, involving the whole 
mouth, with vesicles and small bullae that changed into crusts, especially on the vermilion 
border of the lip. There was edema of the lips and mouth, conjunctivitis and photophobia. 
The condition responded well to large intravenous injections of preparations containing 
the vitamin B complex. The patient was ambulatory and became well in six weeks. 

‘*On about May 25, 1946, the patient acquired an ulcer under the upper lip which 
spread rapidly until the tongue, cheeks, vermilion border and most of the oral mucosa were 
involved, There was conjunctivitis, and the edema of the pharynx and the oral mucosa 
was so severe that eating and swallowing became very difticult. The condition did not 
respond to treatment with 300,000 units of penicillin and 15 grains (1 Gm.) of methen- 
amine, the latter administered three times daily, The patient had to be hospitalized. The 
temperature, blood picture and blood chemistry were normal. The Wassermann reaction 
of the blood was negative. Treatment consisted of intravenous injections of methenamine, 
15 grains each, for three days, and two whole blood transfusions. The patient was dis- 
charged in nine days in good condition. 

‘In April 1947 the patient experienced another attack similar to the preceding one. 
Five doses of 15 grains of methenamine were given intravenously over a ten day period. 
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Simultaneously vaccinations with smallpox virus were performed without their achieving 
a ‘take.’ The episode was aborted, and the patient remained ambulatory. 

‘*On October 17, 1947, vesicular lesions developed on the mucous membranes of the 
upper and lower lips. They spread until the entire oral mucosa was involved. The con 
junctivas and the skin remained free of lesions. The vesicles ruptured and formed crusts. 
The patient remained afebrile but was unable to take food by mouth because of great 
pain. Even the sipping of milk through a tube was very painful. There was no ‘take’ 
to vaccination with smallpox virus. Intravenous injections of methenamine were given 
as before. The mouth was given a cleansing with a potassium permanganate solution 
(1:2,000) followed by a wiping of the lesions with liquid petrolatum. No relief was ob 
tained. Then full strength compound benzoin tincture was applied with a cotton applica- 
tor. There was almost immediate relief from pain, and within a few hours there was a 
noticeable decrease in edema of the lips. The patient was able to take food, and in a few 
days the lesions in the mouth subsided. During those few days the patient kept applying 
the compound benzoin tincture herself every few hours. There has been no recurrence 


since that time.’’ 


Pityriasis Rosea Accompanied With Bell’s Palsy. Louis G. Jekel. Arch. Dermat. & Syph. 
61: 118, 1950. 


‘*Mild, and even severe, constitutional reactions accompanying pityriasis rosea have 
been reported many times, but involvement of the nervous system is rarely recorded. 
Von Szaboky, who did refer to nervous manifestations, merely generalized on the sub 
ject by mentioning sweating, trembling, pallor and redness, headache and exaggerated 
reflexes. 

‘*Therefore, a case of pityriasis rosea accompanied with a unilateral paraylsis of 
a facial nerve (Bell’s palsy) is considered worthy of a report. 

“*C, F., a 15 year old white schoolgirl, first became ill with the common cold ac 
companying which was an unusually severe headache. Three days later there appeared 
an eruption consisting of one large spot and several smaller spots on the right side of 
the trunk. The eruption was symptomless. A day later the patient noticed a peculiar 
feeling in the left side of the face, with inability to smile normally and inability to close 
the left eye. There was a disturbance of taste on the left side of the tongue, but no other 
sensory changes were detected. The patient had no fever. 

‘*The urine contained a very faint trace of albumin and was entirely normal in other 
respects. A complete blood count was normal. Serologic tests for syphilis had negative 
reactions, as did agglutination tests for typhoid. The basal metabolic rate was normal 
(0). 

‘«The eruption was typical of pityriasis rosea. 

‘*Three weeks later, at the final observation, the patient had recovered completely 


and uneventfully from both the eruption and the paralysis.’’ 


Moniliasis. Presented by George C. Andrews.* Arch. Dermat. & Syph. 60: 843, 1949. 


“*R. V., a girl aged 9, is presented from the Vanderbilt Clinic. She was normal and 
healthy at birth and was well until the age of 2, when ‘double pneumonia’ developed. 
After this she remained underweight and had recurrent furunculosis which continued 
until the onset of the present illness. In August 1943, when‘the patient was first seen, 
there was an eruption involving the scalp, mouth, nails and skin which had appeared ten 
months previously. The patient had been hospitalized elsewhere, without improvement. 

‘*On admission in 1943 the child appeared malnourished. Purulent, crusted lesions 
were present on the scalp. The mucous membranes were covered with a grayish exudate; 
the nails were thickened, and many poorly limited, scaling, erythematous lesions were 


present on the shoulders. 


*Atlantic Dermatological Conference. 
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‘‘Extensive studies have been carried out in the three and one-half year period; 
only the pertinent findings are presented: Repeated cultures of material from the scalp, 
skin, nails, mouth, sputum and feces were positwe for Candida albicans. Roentgenograms 
of the gastrointestinal tract in 1945 showed disturbed function of the ileum. In 1946, 
agglutination of the blood serum for C. albicans was positive in a dilution of 1:128. 

‘‘Examination of tissue from the back revealed intraepidermal pustules, with a 
leukocytic infiltrate in the pars papillaris of the corium. 

‘‘Loeally, various preparations, including sulfur, sodium perborate, sodium propionate 
and gentian violet, have been used. Crude liver extract, multiple vitamin preparations, 
Candida vaccine and antiserum were used systemically. In 1945, during a nine week 
period of hospitalization, a protoanemonin antibiotic was administered locally and orally. 
Since July 1946 treatment has included iodine solution locally and strong solution of 
iodine with folic acid by mouth. Recently there has been slight improvement in the 
cutaneous lesions, although the scalp, mucous membranes and nails are unchanged.’’ 


Discussion 

‘*Dr. George C. Andrews: I have always believed in the use of iodine for moniliasis, 
and this case is presented to show the effect of that drug. The patient has been helped 
a good deal. She has also been getting folic acid by mouth during the past few weeks. 
In the British Journal of Dermatology there have been reported cases of tropical sprue cured 
with folic acid. 

‘*Dr. Maurice Sullivan, Baltimore: I should like to suggest to Dr. Andrews, in case 
the eruption does not respond to iodine, the use of sodium caprylate, which has been re- 
ported to cure moniliasis when other fungicides fail. 

‘*Dr. J. Gardner Hopkins: I would question Dr. Peck’s comments regarding Candida 
albicans on normal skin, because some years ago Dr. Rhoda Benham made careful surveys 
of normal skin and found other species of Candida but could not find C. albicans. I think 
if the differentiation is properly made, one may say that M. albicans is rare or nonexistent 
on normal skin. It is found in the normal intestine. I should like to testify to the im- 
provement of this patient under Dr. Andrews’ treatment. We had her under our care for 
some time, using sodium caprylate among other things, and she was much worse than she 
is today. 

‘*Dr. Dudley C. Smith, Charlottesville, Va.: In Washington a symposium on anti- 
bioties was held recently. There were reports on two substances with fungicidal proper- 
ties both on local application and on internal injection. One was obtained from Bacillus 
subtilis, although it is not the same as subtilin, and is called ‘eumycin.’ The other was 
developed in the Department of Agriculture last year in an attempt to find something to 
counteract ‘tomato wilt.’ They obtained an extract from tomato leaves which is called 
‘tomatin.’ Both agents, so the reports stated, have a good therapeutic effect in vitro in 
various types of fungus infections—monilia, trichophyton and yeast. 

‘‘Dr. C. Guy Lane, Boston: It seems to me that the disease moniliasis is increasing. 
We seem to have had more patients in our clinic recently, and I am just as much impressed 
with the obstinancy of the disease as I was years ago. I do not believe we have made 
much headway in therapy. We have had 3 or 4 cases lately in which there was opportunity 
to make fairly careful studies, and we have run the gamut of therapy. We have been 
interested in trying the method developed at Duke University, where a person with pul- 
monary moniliasis recovered after serum therapy (J. A. M. A. 130: 205, Jan. 26, 1946). 
[ wonder if anything further has been done, perhaps in the way of increasing the titer 
of rabbit serum by gradually increasing doses. A great deal more intensive study is needed 
in these cases because they are potentially serious. Lesions involving the mouth and 
larynx are obstinate and become generalized, with a fatal ending. 

‘*Dr. Jasper L. Callaway, Durham, N. C.: We also have our troubles treating 
moniliasis of the skin at Duke Hospital. The patient whom Dr. Lane mentioned had pul- 
monary moniliasis and was treated with a stepped-up course of antiserum and eventually 
recovered. We have not been able to cure any patients with generalized moniliasis of the 
skin, regardless of the type of treatment.’’ 











548 QUARTERLY REVIEW OF LITERATURE 


Casi di noma guariti. (Cases of Healed Noma.) Gino Frontali. Clinica Odontoiatrica 4: 
293, 1949. 


The author describes five cases of noma, of which only one ended fatally and even 
that one was the result of intercurrent complications. They all showed the evident clinica! 
signs of scurvy: increased capillary fragility, gingival and skeletal alterations. The 
treatment consisted of the administration of high doses of vitamin C by either the intra- 
venous or the intramuscular route. In one case there existed a visceral leishmaniasis 
which was successfully treated by the administration of antimony sodium tartrate intra 
venously. In only two cases penicillin was used and even in those cases it was applied 
topically on the bleeding gingiva. The etiology of noma, according to the author, is still 
subject to discussion. Whereas the general belief accepts the existence of fusiform bacilli 
and spirochetes in the bacteriological picture of the disease, the conviction is gaining 
ground that the presence of these organisms is a concomitant feature of this disease just 
as that of other gangrenous processes. It is admitted, however, that it is a virus disease. 
The cases presented by the author showed definite signs and symptoms of avitaminosis 
© with its well-known oral manifestations. This fact leads to the speculation that prob 
ably avitaminosis, other than C, with oral symptoms might favor the onset of noma. In 
1946 the Journal of the American Medical Association, in its editorial, listed four groups 
of drugs which might be used advantageously in fighting the disease: chemical compounds 
which liberate oxygen (zine peroxide, sodium perborate, potassium permanganate) ; spirilli 
cidal drugs (compounds of mercury and bismuth, arsenobenzol); caustics (copper sulfate, 
chromic acid, and trichloracetic acid); dyes (methylene blue, Mercurochrome). To these 
chemicals are to be added the bacteriostatic and the antibiotic drugs, and among the 
vitamins the amides of nicotinic acid. The hypo or avitaminosis C is emphasized as the 
predisposing factor in the causation of noma. It is pointed out that ascorbic acid is one 


of the most efficient therapeutic drugs in the treatment of the disease. 
A. G. N. 


Pyostomatitis Vegetans. Report of Three Cases. Francis P. McCarthy. Arch. Dermat. 
& Syph. 60: 750, 1949. 


‘«Three cases are reported in which the oral cavity is involved, in two of which the 
condition remained an oral entity throughout the entire course of the disease and in the 
third of which a secondary cutaneous eruption developed a year after the primary oral 
condition; the name pyostomatitis vegetans is suggested as the one best suited to describe 
the disease.’’ 

Report of Cases 

*“Case 1. P. F., a 26 year old single woman, was presented at a clinic in oral medicine 
at Tufts Dental School in September 1944 with an oral disease which was undiagnosed at 
the time of presentation and remained so until the cutaneous complication in R. B. (case 
2) illuminated the picture in each case so that a definite diagnosis of the oral condition 
was made in both cases. 

‘*At the age of 2144 years the patient had an attack of pyelitis associated with high 
fever which lasted several days. Recurrent attacks occurred until the age of 12, when 
the condition subsided and did not recur. Five years ago the patient had purpura hemor- 
rhagica involving both legs with associated articular symptoms. These symptoms per- 
sisted for several weeks, after which recovery was complete. Two years ago a cerebro- 
spinal meningococcic meningitis was treated successfully with sulfadiazine, without any 
sequelae, For the past three years she has had chronic diarrhea, intermittent in character 
and precipitated by ‘nervous attacks.’ The patient has been below par for the last few 
years and has been treated for anemia by her private physician. 

‘*In February 1944 appeared what the patient thought was a ‘canker sore’ on the 
buccal mucosa near the right external commissure; this spread within a few weeks to 
involve the greater part of the mouth, including the vestibule, mucosa of both cheeks, 
hard and soft palates and gums. The patient was treated by her family physician and 
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dentist with various mouthwashes without any results. The oral lesions caused very little 
discomfort and did not interfere with eating. Sulfadiazine locally and by mouth, pre- 
scribed by the family physician, had no effect on the lesions. 

‘*T saw the patient for the first time in May 1944, when the oral cavity showed a 
generalized eruption involving particularly the mucous membrane of both cheeks, the 
vestibule of the mouth, the gums and the palate. The lesion was characterized by soft 
hypertrophic folds studded with miliary abscesses from pinpoint to pinhead size with 
superficial areas of necrosis. The verrucous mucous membrane was red and soft and not 
tender to the touch. There were a few carious teeth, but otherwise the teeth were in good 
condition. 

‘*No definite diagnosis was made, as the lesions did not resemble any eruptive oral 
condition seen by me. Lupus erythematosus, stomatitis due to fungus infection and oral 
pemphigus were considered. 

‘*A biopsy specimen showed acanthosis with focal necrosis of the epithelial layer. 
There was marked cellular infiltration of the tunica propria with the eosinophil as the 
predominating cell. 

‘In spite of various forms of local treatment, including gold and sodium thiosulfate 
N. F., 0.050 Gm. for four treatments, no results were obtained in controlling the condition. 
The local treatment consisted of alkaline mouthwash, 2 per cent aqueous solution of 
methylrosaniline chloride (gentian violet) and isotonic sodium chloride solution. In- 
ternally iron, multivitamin preparations and later, liver and iron administered parenterally 
were used. The patient was admitted to the hospital in July and given 120,000 to 150,000 
units of penicillin intramuscularly for five days without any improvement in the oral 
condition. 

‘*Culture from the lesions in the oral cavity showed the usual bacterial flora without 
any distinctive predominating organisms. In the culture from the miliary abscesses 
Staphylococcus awreus predominated. 

‘In December 1944, after extraction of four teeth and at the end of a prolonged 
vacation, the patient showed some improvement in the oral lesions. The soft verrucous 
elevations of the buccal mucosa of both cheeks were definitely flattened, but the palate 
showed the persistent eruption characterized by the miliary abscesses. The patient 
showed no great change in weight, 140 pounds (63.5 Kg.), but there was improvement in 
the diarrheal condition. Examination of the blood showed an eosinophil count of 18 per 
cent, The patient experienced but slight discomfort from the oral disease, and her appetite 
was good. 

‘*A prolonged vacation in the spring of 1945, together with injections of liver and 
iron preparations given by her family physician, resulted in continued improvement of 
the oral lesions, although remissions were noted, when the oral eruption became worse, 
with verrucous lesions and miliary abscesses. 

‘*From April to September 1945 the mouth showed a gradual improvement, and early 
in September all lesions had disappeared and the mucous membrane appeared normal. At 
no time did cutaneous lesions develop. The mouth remained normal until the middle of 
November 1945, when a slight irritation developed in the lower third molar region. Ex- 
amination showed a cluster of miliary yellowish lesions on a swollen reddened inflamma- 
tory base. Puncturing these lesions and smearing the contents revealed polymorpho- 
nuclear leukocytes, 30 per cent of which showed coarse eosinophilic granules. This re- 
currence, in which the primary lesions of the disease were in the mouth, caused very mild 
subjective clinical symptoms. The patient was advised that the recurrence might involve 
the whole mouth, and she considered giving up her employment as a secretary in order 
to build up her resistance. 

‘*The patient was seen in November 1948, and at that time the mouth had been free 
from lesions and she had had good health for eighteen months. 

‘*Case 2. R. B., a 47 year oll white man, was presented at the meeting of the New 
England Dermatological Society in October 1944,1 and again in February 1946, at a meet- 
ing of the Atlantic Dermatological Conference.? 
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‘*Except when incapacitated by chronic colitis of the spastic type, the patient has 
continued as an office worker for the past twenty years. In 1920 he was treated at the 
Massachusetts General Hospital for three months for colitis. A ‘virus’ pneumonia de 
veloped in April 1944, which was followed by a febrile period of about three months’ 
duration. He was subject to chills and fever (temperatures of 99 to 101° F.) with weak 
ness and a loss of weight during this period. Various laboratory tests and physical ex 
aminations did not clarify the diagnosis. The patient was treated with sulfathiazole 
during the few days of the pneumonia attack and received two 744 grain (0.5 Gm.) tablets 
daily for a period of about three months. 

‘*The patient stated that the oral eruption began promptly, probably within a few 
days, after the onset of the pneumonia, under the upper dental plate in the hard palate 
region. This oral process gradually spread to involve the entire buccal cavity. The oral 
condition was treated by his family physician and dentist with various mouthwashes and 
local applications including sodium perborate, neoarsphenamine, methylrosaniline chloride, 
hydrogen peroxide, 8.T. 37 (1:1,000 solution of hexylresorcinol in glycerin and water), 
tincture of iodine, ultraviolet radiation and alkaline mouthwashes, without any improve- 
ment. The patient experienced only a mild sore mouth and in the morning had a bad 
taste with an accumulation of a mucoid pseudomembrane especially pronounced on the 
hard palate. All laboratory tests failed to disclose anything significant except a periph- 
eral blood eosinophilia. Six sulfathiazole tablets daily for two weeks had no effect on the 
oral lesions, which had appeared prior to the use of the sulfathiazole medication. 

‘*The patient was first seen by me in June 1944 with an unusual type of stomatitis 
which presented a condition I had not previously seen in the mouth, except for the oral 
lesions seen in case 1. 

‘*There was a generalized eruption of the mucous membrane which was character- 
ized by an edematous, exuberant buccal mucosa thrown into folds, especially pronounced 
in the vestibule, and on the gingiva with some involvement of the hard and soft palates 
and the tonsillar regions. The upper jaw was edentulous, and there were only eight re- 
maining lower teeth (later extracted, in October 1945). The oral lesions showed miliary 
abscesses which made the lesions particularly distinctive. Under the upper plate a mucoid 
fibrinopurulent exudate was present, associated with the rupture of these miliary ab- 
scesses, 

‘‘The patient was treated up to January 1945 with local soothing alkaline washes 
and 2 per cent aqueous solution of methylrosaniline chloride topically applied to the oral 
lesions. Three tablets of Feosol (ferrous sulfate) daily and 6 capsules of polytaxin (each 
containing 10,000 U.S.P. units of vitamin A, 0.45 mg. of thiamine hydrochloride, 50 mg. 
of riboflavin, 25 mg. of ascorbic acid and 1,000 U.S.P. units of crystalline vitamin D from 
ergosterol) were taken daily for a period of about six months. A moderate improvement 
of the oral condition occurred, especially while the patient ceased work for a few months. 

‘*In April 1945 the patient reported at the office again with a complication which 
began three months previously. The history as given by the patient was as follows: 
Early in January a ‘pimple’ developed in the groin; it was the size of the head of a pin, 
but it grew to resemble a ‘ringworm.’ The outer fringe of the ring grew larger slowly, 
and a raised center ‘puffed up like a wart.’ The lesion was treated by the family doctor 
with ammoniated mercury ointment, iodex ointment, sulfathiazole powder and injections 
of penicillin, 100,000 units every three hours for four days, without any effect on the 
lesion. In April the lesion spread rapidly, and on April 24, when I saw the lesion, it 
covered an extensive area in the groin and upper part of the thigh, 10 cm. in diameter 
and raised above the skin surface up to 2 cm. The appearance suggested blastomycosis 
cutis, and the patient was promptly hospitalized. The oral lesions were somewhat im- 
proved over the condition in December 1944, but the palate showed activity with verrucous 
lesions studded with miliary abscesses. 

‘*A biopsy of the cutaneous lesion and a second biopsy of the oral lesions showed 
almost identical pictures. A section from the oral cavity showed pronounced hyperkera- 
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tosis and acanthosis with a verrucous appearance with invaginations and miliary abscesses 
of the epidermis and tunica propria containing eosinophil and neutrophil polymorpho- 
nuclear leukocytes. There was edema of the tunica propria with a deep infiltration with 
eosinophils and polymorphonuclear leukocytes and lymphoid and plasma cells, There was 
a definite increase in capillary blood vessels, and the whole picture suggested a granuloma. 
A section from the skin showed essentially the same picture except that the invaginations 
were deeper with keratinized epithelium on the surface. The cellular infiltration showed 
the eosinophil to be the predominating cell with a very deep infiltration into the cutis. 
Blastomycetes were not demonstrated. The cultures from the cutaneous lesions showed 
Staph. aureus with a few hemolytic streptococci. 

‘*A small crusted verrucous lesion appeared on the neck over the thyroid cartilage 
and a few small crusted lesions occurred in the scalp. The use of 2 per cent aqueous solu- 
tion of methylrosaniline chloride and ammoniated mercury ointment together with po- 
tassium permanganate (1:10,000) soaks caused a marked improvement in the skin erup- 
tion, On discharge from the hospital after three weeks he received five roentgen ray 
treatments to a total dose of 300 r (0.2 mm. aluminum filter). Early in August the cu- 
taneous lesions were entirely healed, leaving a pigmented area in the left groin. The oral 
lesions still persisted with a residual miliary pustular eruption on a swollen bright red 
edematous base involving principally the mucosa over the hard and soft palates. Local 
treatments to the mouth included benzalkonium chloride (zephiran chloride), methy]l- 
rosaniline chloride and four doses of 50 r each (0.2 mm. aluminum filter) to the palate at 
weekly intervals. No visible effect was noted from the local therapy plus vitamins and 
iron and liver preparations by mouth. The remaining eight lower teeth were removed in 
October 1945. 

‘*Case 3. W. D. M., a 33 year old man, was seen by me in consultation at the Joseph 
H. Pratt Diagnostic Hospital in June 1946. 

‘*The patient worked as a laborer in the paper mills. Except for an attack of 
measles in childhood, he had had no other diseases. At the age of 16 he had an eruption 
of blisters on his feet which cleared up in about one month. There is a history of hives, 
usually extremely evanescent, after exposure to a ‘cold draft’ and not especially re- 
lated to food intake. 

‘‘The patient smoked about 30 cigarets daily which aggravated his mouth condition. 
The use of liquor made his mouth worse, and so he did not drink. 

‘‘The patient was well until 1936, at which time an oral disease, which was diag- 
nosed as trench mouth, developed while he was in a Civilian Conservation Camp. It was 
painted and cleared up in about five days. There was a white discharge from the back of 
his throat, which caused no discomfort. About three months later the condition recurred 
and has persisted to the present time with exacerbations and remissions but never en- 
tirely clearing up. The family physician treated him with paints and gargles, with little 
relief for five to six years. However, there was little or no discomfort associated with 
this condition. The last year after he was treated by his family doctor it became un- 
comfortable. The roof of the mouth and mucous membranes began to get dry, cracked 
and burning. He visited many local physicians and a specialist without any change in 
the condition. Lately the condition has been getting worse, and when seen by me it in- 
volved his throat, the roof of his mouth, and the mucous membranes of his cheeks. A 
rash on his chest and back had persisted for years but had caused very little discomfort. 

‘‘The physical examination of the patient revealed essentially normal conditions 
except for the oral condition and the cutaneous eruption which was diagnosed as tinea 
versicolor. The laboratory data were not significant. 

‘‘The following descriptions of the oral condition are noted on the hospital record. 


The roof of the mouth is beefsteak red, and beefy and has a white exu- 
date on it. There are deep furrows. The same picture is present on the sides 
of the cheeks and on the uvula. The pharynx is red and ‘angry looking.’ 
There is one small lesion on the gum over the left upper incisor. 
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‘An oral surgeon called in consultation stated: The patient appears to have an in 
flammatory hyperplasia of the oral mucosa, very marked on the palate, with fissures. I 
saw the patient at the suggestion of Dr. John G. Downing, who had seen the previous 
patient (case 2) at a meeting of the New England Dermatological Society and suggested 
that this patient probably had pyostomatitis vegetans. The following is my consultation 
note: 

Examination of the oral cavity shows a soft verrucous eruption of the 
hard and soft palate mucosa extending downward to include the uvula. The 
mucosa of both cheeks shows folding in the molar regions but no active process 
at the present time. Minute pinpoint whitish abscesses can be demonstrated 
in the lesions of the soft palate and uvula. There are a few miliary abscesses 
in the upper part of the vestibule of the mouth in the cuspid regions. The 
tongue shows an area of denudation of the coating, probably due to contact 
irritation from lesion of the palate. The picture is strongly suggestive of a 
condition known as pyostomatitis vegetans. 


‘*Following is the report on the biopsy specimen taken from the palatal region of 
an old verrucous lesion. 


The epithelial surface shows moderate hyperkeratosis and marked acan- 
thosis with broadening of the rete pegs. The underlying tunica propria shows 
a marked dense cellular infiltration with disorganization of the collagen fibers. 
There is moderately increased capillary vascularization. The cellular infiltra- 
tion is very pronounced in the subepithelial zone and the papillas and extends 
into the epithelial surface forming dense collections of cells made up princi- 
pally of lymphoid and plasma cells. There is spongiosis of the acanthotiec epi- 
thelium with many infiltrating lymphocytes extending to the surface epithelial 
layer. The cellular infiltrate in the tunica propria is pleomorphic, with plasma 
cells predominating and relatively few polymorphonuclear leukocytes. An oc- 
casional multinucleated cell is seen, and only a rare eosinophil is demonstrated. 
The picture is that of a granulomatous inflammatory process of a chronic type. 
The relative absence of eosinophils in this case as compared to the marked 
eosinophilia seen in early lesions can be explained by the age of the lesions. 
The clinical picture together with the histologic findings indicates a chronic 
granulomatous process involving the oral cavity. Two other cases of pyostoma- 
titis previously seen by me differ only in that in more acute lesions the eosino- 
phils predominate in the cellular exudate. The diagnosis is pyostomatitis 
vegetans.’’ 
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Laboratory Methods for Assessing Susceptibility to Dental Caries. Part I. Effect of 
Variations in Technique. Margaret R. Dewar. Australian J. Dent. 21: 517, 1949. 


IV. A New Susceptibility Test 


‘‘Experience with the chemical test soon showed that there was a correlation be- 
tween the hydrogen ion concentration after incubation of the glucose-enamel-saliva mix- 
ture and the increase in calcium concentration in solution. It was, therefore, decided to 
record separately, as results of a fourth activity test, the hydrogen ion concentration 
after incubation of the mixture. These results were then independently correlated with 
the activity of the disease as determined clinically. 

‘*Fosdick and his co-workers, when suggesting the chemical test as a means of 
assessing caries-susceptibility, measured the hydrogen ion concentration of the glucose- 
enamel-saliva mixture before and after incubation in the preliminary work on the tests 
but did not, however, include it in the recommended procedure of the test or suggest that 
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any correlation existed between the final hydrogen ion concentration and the degree of 
caries activity. 

‘*Dreizen, Mann, Cline and Spies noted a relationship between the fall in pH of the 
mixture during the four hours’ incubation and the results of the chemical test. When pa- 
tients were grouped according to the results of the chemical test, from 60-85% of each 
group showed the fall in pH to be within the range of the average fall in pH of the par- 
ticular group (+0.3 pH units). For example, in the saliva of patients grouped as ‘mode- 
rately susceptible’ (+) by the chemical test, an average fall of 1.880 pH units occurred. 
60% of the saliva samples of this group of patients came within 1.580-2.180 pH units. 
In the saliva of patients grouped as ‘susceptible’ (++) by the chemical test an average 
drop of 2.146 pH units occurred. 85% of the saliva samples of this group of patients 
came within 1.846-2.446 pH units. As an overlapping occurred, for example, 1.846-2.180 
came into both groups, no grouping for assessing caries-susceptibility by fall in pH was 
suggested, In these experiments the hydrogen ion concentration of the clear supernatant 
fluid obtained from centrifuging the saliva was measured and carbon dioxide may have 
escaped, resulting in inaccurate readings. 

‘*The hydrogen ion concentration after incubation of saliva with glucose was in- 
vestigated by Kesel and his co-workers, as an indicator of caries-activity. Resting saliva 
was incubated for four hours and then the hydrogen ion concentration and total acidity 
determined, The hydrogen ion concentration was read by means of the La Motte colori- 
metric indicators. Correlation between clinical activity, as assessed over a 2-year period 
and by the hydrogen ion concentration test, was excellent in 22%, moderate in 64% and 
no correlation existed in 14% of the patients investigated. Discrepancies were found due 
mainly to the presence of acidogenic streptococci. 

‘*This test advocated by Kesel does not imitate the conditions of the mouth as well 
as the chemical test. Fosdick proved that the presence of excess calcium can effect bac- 
terial metabolism. Bacteria can decarboxylate pyruvie acid to acetaldehyde and alcohol, 
but in the presence of excess calcium pyruvic acid forms calcium pyruvate, which is more 
difficult to decarboxylate. The oral bacteria, however, contain the enzyme reductase, 
which reduces the pyruvate directly to calcium lactate; hence the presence of the enamel 
in the chemical test should allow more satisfactory results to be obtained. 

‘*In the present investigation the hydrogen ion concentration after incubation of 
this saliva-enamel-glucose mixture was found to give an index to caries-activity. It was 
necessary to measure the hydrogen ion concentration accurately by means of a glass- 
electrode potentiometer, as significant results were obtained from hydrogen ion concentra- 
tions varying only 0.2 pH units, and any inaccuracy would therefore greatly affect these 
results, 

‘‘This new test is therefore recommended as a modification of or a substitute for 
the test for enamel-solubility described by Fosdick, Hansen and Epple. 


‘*Method.—Saliva is incubated with glucose and enamel according to the method 
given in the chemical test above. After four hours’ incubation the hydrogen ion con- 
centration of the solution is measured by means of a glass electrode potentiometer. 


‘‘Variations in technique investigated were the same as for the chemical test. 


‘‘Results.—The test was found liable to be affected by the same variations in tech- 
nique as the chemical test, but has the advantage of not being as time-consuming; more- 
over, the operator does not require a chemical training. 

‘‘The correlation which existed between the hydrogen ion concentration after in- 
cubation and the result of the chemical test was inspected. When caries-activity was 
assessed by both tests, in 70% of the patients the same assessment was reached. In 10% 
the hydrogen ion concentration gave an assessment of lower activity than the chemical 
and in 20% a higher activity; but in more than half of these the result obtained by the 
hydrogen ion concentration test was in close agreement with the clinical condition.’’ 


A. J. A. 
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FRACTURES AND DISLOCATIONS OF THE JAWS 


Fracture of the Jaw and Trauma of the Brain. O. Lorenz. Deutsche zahniirztl. Welt 4: 
377, 1949. 


The immediate transportation of patients with serious jaw fractures is contraindi 
cated. The prime requisite for these patients is absolute rest. Traumatic shock and symp 
toms of pressure caused by brain damage must be treated as soon as possible. The concern 
of the dentist is for the cessation of the hemorrhage, the elimination of loose teeth and 
bone particles, and a temporary retention of the fractured parts. 

In the presence of commotio cerebri, x-ray examination should be avoided. The 
administration of morphine is not advised or indicated. The author prefers rectal ad- 
ministration of paraldehyde if medication is desired. 

Reducing the fluid intake to 500-1,000 ¢.c. will prevent edema of the brain. Should 
there be cranial edema, it is treated by the administration of glucose and a diuretic such 
as Salyrgan. The diuretic is essential for the expulsion of the glucose solution. 


Contribution to the Mechanism and the Treatment of Fractures of the Processus of the 
Temporomandibular Articulation. J. Eschler and A. Holfeld.. Stoma 2: 81, 1949. 


First, the mechanism of the origin of fractures of the condylar process is explained. 
Of deciding importance for the healing process is the degree of soft tissue lesions around 
the temporomandibular articulation and the intra-articular hemorrhage, indicating the 
treatment to be instituted. In cases of condylar fractures with contiguous segments 
(with or without dislocation) the soft tissue lacerations and hemorrhage are of a minor 
nature and the ensuing contraction of the scar unimportant. Through purely functional 
treatment, i.e., nontreatment, much better results are to be obtained than with immobiliza- 
tion. 

In a second group of fractures (dislocation with diastasis of the fragments without 
luxation of the head of the condyle) extensive lacerations in and around the region of the 
articular capsule are created. Due to scars and shrinkage phenomena permanent limita- 
tions of mobility remain due to immobilization of the mandible. If the position of the 
greater fragment (occlusion) permits, and no additional mandibular fracture exists else- 
where, the best treatment is the omission of splinting. The disturbance of occlusion re- 
sulting from the trauma of the fracture mostly corrects itself in the course of a few days, 
or can be simply corrected by repositioning. 

In cases of fracture with luxation of the head of the condyle, the surface of the 
fracture of the ascending ramus assumes the function of the condylar head. The broken 
and dislocated head atrophies and may be entirely resorbed. In these cases nonsplinting 


has proved itself as the method of choice. 
H. R. M. 


Internal Wire Immobilization of Jaw Fractures. J. B. Brown, M. P. Fryer, and F. 
McDowell. Plast. & Reconstruct. Surg. 4: 30, 1949. 


‘«There is no single method of treatment applicable to all fractures of the jaws. 
Various methods of treating complicated and compound fractures of the jaw appear in 
the literature, including open bite splints, overhead plaster-cap, traction devices, compli- 
cated dental appliances, and external fixation. 

‘*When enough teeth are present in the proper position to allow wiring the jaws in 
proper occlusion, this is the method of choice. No. 24 or No. 26 stainless steel wire is 
used between the teeth and, for further stability, an arch of No. 24 wire is looped around 
the posterior teeth and twisted together in front with anchors of No. 28 wire to the in- 
dividual teeth. Loop, eyelet, and button wiring, elastic loop fixation, and acrylic splinting 
are variations of technique which may be efficacious. 
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‘*When, for some reason, interdental wiring would not be sufficient, as in patients 
with lack of available teeth, patients with fractures of the symphysis, or with angle frac- 
tures with posterior fragments displaced into the upper buccal fornix and compounding 
into the mouth with infection and sloughing, the fractured lower jaw may be immobilized 
by a Kirschner wire, .05 to .08 inch, driven across the fracture site. 

‘*TIn an edentulous mouth, internal wires can be used in conjunction with circum- 
ferential wires around the patient’s dentures. 

‘*The technique of introduction of the internal wire is to drive the wire across the 
fracture site below the nerve canal with a power drill while another person holds the 
fragments in reduction. 

‘*Asepsis should be as good as possible, the skin and periosteum nicked, the wire cut 
to minimal length to prevent ‘whipping,’ and a power drill used with a speed fast enough 
for penetration, but not fast enough to produce necrosis. 

‘*A fixation dressing of mechanics’ waste is a further support to the jaw and helps 
prevent hematomas and soft tissue swelling, decreases the chance of infection, and in- 


creases the patient’s comfort.’’ 


ODONTOGENIC ABSCESSES 


Diagnose und Therapie tularimischer Abszesse. (Diagnosis and Therapy in Tularemic 
Abscesses.) H. J. Kutzleb. Deutsche zahnirztl. Ztschr. 4: 997, 1949. 


The beginning of the so-called primary complex of the infection caused by the 
Pasteurella tularensis may be of acute or chronic nature. At the place of entry of the 
infection which may be the eyes, tonsils, tongue, fingers, or toes, a painless, firm, partly 
ulcerated nodule forms in chronic cases, This is associated with a painless, hard enlarge- 
ment of the lymph nodes. In the majority of the cases, however, this primary development 
runs an exceedingly stormy course, with severe pain and acute swelling of the nodes. 
In patients with low resistance this febrile disease lasts several weeks, and in the absence 
of a visible primary focus (intrathoracic, intra-abdominal) can be diagnosed only by 
means of a serologic examination. 

The lymph nodes enlarge rarely without producing symptoms, are in general very 
painful, and may produce, after a few weeks, indolent buboes. They may occur only in 
the region of the primary focus or may be distributed over the whole body. They are par- 
ticularly found in the floor of the mouth, in the submaxillary and parotid region, and the 
neck, and may fuse and form masses the size of a child’s fist. More rarely are involved 
the axillary and the inguinal regions or the popliteal space. The tonsils react in a similar 
manner as the lymph nodes, producing either hypertrophy or ulceration with membranes 
resembling diphtheria, Vineent’s angina, and follicular angina, and can be distinguished 
only by their localization and color (more specific details are not given). In some of the 
eases there is liquefaction of the nodes, which may be mistaken for a ‘‘cold abscess.’’ On 
puncture a viscous thread-forming pus escapes. It is recommended to open the abscesses 
wide and remove the abscess wall by means of a curette. The differential diagnosis from 
tuberculosis, syphilis, and lymphogranulomatosis is made by histologic examination. 


H. R. M. 


The Progress in Diagnosis and Treatment of Focal Infection. F. Proell. Deutsche zahn- 
airztl. Ztschr. 4: 228, 1949. 


The author recognizes focal infection as an important ‘factor in modern medicine. 
Eleven methods of diagnosing the presence of focal infection are discussed: 
1. Urine test: albumin, R.B.C., sedimentation rate, vitamin C deficiency. 
2. Temperature: many readings must be taken over a long period of time and under 
similar conditions. 

3, Slauck phenomenon: fibrillary tremor of the muscles of the tibia. 
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4, Electrocardiogram: for the detection of heart failure. 
. Histamine reaction. 
6. Intracutaneous test of Grumbach, Prader, and Memmesheimer. 
. Focal reaction test with Antisepton Ganslmayer No. 600. 

8. Focal reaction with homeopathic Spenglersan D. (Paul Meckel); which is applied 
by rubbing it into the forearm. 

9. Reaction with Bottyan-Granuloextract: 0.1 to 0.3 ¢.c. subcutaneously. 

10. Provocation by Gutzeit-Kuchlin: exposure to short waves of the tooth which is 
suspected of being a focus of infection. The exposure is done together with control of 


or 


the sedimentation rate. 

11. Marschtes by Bottner: in patients with focal infection, the rectal temperatures 
exceed the axillary temperature. By a massage foci are often detected in the tonsils, 
the prostate, and in the adnexa. 

The Antisepton Ganslmayer and Spenglersan D tests indicate the infected tooth in 
60 per cent of all cases. The Bottyan test shows reactions which are more generalized. 

The only treatment of dentogenous focal infection is apicoectomy or the replantation 
techniques, together with either autovaccination or heterovaccination. 


Complications in the Course of Actinomycosis. U. Rheinwald. Deutsche zahnirztl. 
Ztschr, 4: 1078, 1949. 


The author points out the diversity of actinomycosis, its atypical course, its possi- 
bility of being harmless in some cases and fatal in others. He describes two cases. In 
one case the actinomycosis invaded the pterygopalatine fossa and the base of the skull 
and showed the symptoms of trigeminal neuralgia. The second case affected the pterygo- 
palatine fossa, caused temporal and parotid abscesses, and pierced the acoustic meatus 
provoking a pleuritis purulenta. Subfebrility in the presence of the multiple abscesses 
and the accelerated sedimentation rate (60-100 mm./hr.) may suggest the diagnosis of 
actinomycosis. Sulfa drug and penicillin treatment have not yet given satisfactory re- 
sults. The possibilities of ultra high frequency sound treatment are not fully understood. 

The author is of the opinion that actinomycosis may be produced through changes 
in virulence of oral epiphytic anaerobic actinomycetes, but that an exogenous infection 
with aerobic grass actinomycetes, which may acquire anaerobic properties, is not pre 


eluded. 
H. R. M. 


BENIGN ORAL TUMORS 
Osteoma of the Tongue. Ira S. Witchell. Arch. Otolaryng. 50: 453, 1949. 


‘‘True osteomas occur rather frequently in the bones of the skull and involve the 
sinus cavities. Osteoma of the tongue is a rare condition. Seven cases have previously 


been reported. The eighth case is now presented.’’ 
Report of Case 


‘‘Mrs. M. W., a white housewife, age 30, was admitted to the migraine clinic of 
Montefiore Hospital, on Dec. 23, 1946. Her chief complaints were headache, postnasal 
discharge and a tendency to gag and vomit. These had been present for several months. 
There was no history of pain o~ difficulty in swallowing. On Jan. 23, 1947, she was re 
ferred to the ear, nose and throat clinic for consultation. At that time the patient stated 
that six days previously she had felt with her finger a mass at the back of her throat. 

‘‘Examination revealed no abnormalities except of the tongue. At the middle of 
the right limb of the V formed by the circumvallate papillae, a rounded mass about 1 em. 
in diameter was attached to the tongue by a short, broad pedicle. The mass was removed 
with the area under local anesthesia; slight bleeding was easily controlled with pressure. 


The laryngopharynx was normal. 
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‘*Roentgenograms of the skull were taken. The report read as follows: ‘There are 
no abnormalities of the bones of the vault. The sella turcica is of normal size and contour. 
There is no evidence of abnormal intracranial calcification. ’’ 

‘‘The patient was examined one week after removal of the mass. The tongue was 
completely healed. Palpation failed to reveal any other masses at the base or in the 
substance of the tongue. Mirror examination of the base of the tongue and the laryngo- 
pharynx revealed no abnormalities, but the patient still had the same tendency to gag and 
vomit as before removal of the growth. 

‘*The pathologic report read as follows: ‘The specimen consists of a hard mass 
about the size of a pea from the region of the cireumvallate papillae. Macroscopic ex- 
amination revealed that the specimen was an irregular nodule, measuring 8 by 6 by 3 mm. 
It was bony hard and had to be cut with a saw. It consisted of a central grayish mass, 
having the appearance of dense bone enclosed by a thin shell of firm grayish-white tissue 
less than 1 mm. thick. Microscopic examination shows the central mass to be compact 
bone of normal architecture enclosing a few marrow spaces containing loose fibrous tissue, 
which shows slight focal small round cell infiltration and which is covered with non- 


or 


keratinizing stratified squamous epithelium, The diagnosis is osteoma.’ 


MALIGNANT ORAL TUMORS 


Excision of the Mandible for Neoplastic Disease—Indications and Techniques. D. P. 
Slaughter, E. H., Roeser, and W. F. Smejkal. Surgery 26: 507, 1949. 


Resection of the lower jaw is not a common procedure, although it is an operation 
that has been a standard part of the surgical repertoire for many years, The infrequency 
of this operation is due to several factors, the principal ones being lack of understanding 
of the necessity for it in certain situations, and a natural reluctance to perform what is 
generally considered to be a mutilating and incapacitating removal of tissue. Further- 
more, the mortality rate has been high and the cure rates low, the two approaching each 
other to the point of negation. 

The angle of the mandible has been the ‘‘no man’s land’’ of the surgical specialties, 
the general surgeon, the therapeutic radiologist, the plastic surgeon, the otolaryngologist, 
the oral surgeon, and the dental surgeon all meeting warily at this anatomic point, with 
the result that none has staked out a valid claim, Re-evaluation of the indications 
and the techniques for excision of the mandible are in order, however, because of changing 
concepts of the reasons for such a procedure, and because recent advances in the ancillary 
surgical sciences have greatly increased the safety of such operations. Improvements 
in anesthesia and the development of antibiotics have together decreased the mortality 
and morbidity of this type of surgery to such an extent and as a corollary have so ex- 
tended the anatomic limits of excision that a point of increasing returns has been reached. 

Seventy-three patients are included in this study, sixty-nine of whom had excisional 
surgery other than biopsy. Four patients with tumors metastatic to the jaw, or with jaw 
involvement secondary to a systemic neoplastic disease, are included in the group because 
they are a necessary consideration in differential diagnosis of surgical diseases of the jaw. 

One is immediately impressed by the fact that tumors arising from the mandible 
itself constitute only a small part of the total group of tumor cases in which jaw surgery 
is necessary. This illustrates a recent and fundamental change in jaw surgery, namely, 
much greater emphasis on resections of the mandible in the surgical attack on intraoral 
eaneer. Only 15 of the authors’ patients were operated upon for tumors arising primarily 
from the mandible itself, whereas 49 patients had resection of the jaw for tumors arising 
in tissues adjacent to this bone. Of this last group, in 35 patients the jaw was involved 
by the tumor by secondary invasion and in 14 the jaw was not implicated but was resected 
as a necessity in the surgical approach to intraoral cancer. 

Most jaw tumors are not particularly dangerous, and are quite amenable to treat- 
ment. We should not accept a clinical and roentgen diagnosis of grave prognosis without 
biopsy proof and attempt at eradication. 
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The adamantinomas have been too long regarded as relatively benign lesions, of 
very slow growth, and incapable of metastasis. These considerations are not entirely 
correct, since adamantinomas can produce tremendous destruction and very rarely one will 
metastasize and kill by secondary extension. Most of them are very slow-growing tumors, 
but they usually begin relatively early in life and, after fifteen or twenty years of re 
peatedly inadequate therapeutic procedures, they usually have produced considerable de 
formity and suffering. It is the authors’ belief that this should be obviated by early 
recognition of the seriousness of the disease and treatment by segmental resection of the 
jaw and repair by delayed or immediate bone graft. 

The ossifying fibroma is a discrete, circumscribed, and encapsulated tumor which 
can be excised completely without loss of jaw tissue. If not enucleated early in its course, 
it will continue to grow slowly until extensive deformity can result from pressure destruc 
tion of bone and soft tissues. The usual error in its recognition is pathologic interpretation 
of a biopsy as osteogenic sarcoma. 

Treatment of ‘‘ossifying fibromas’’ is entirely surgical, radiation being useless. In 
the early cases in which the jaw has not been replaced by the tumor, they will appear as 
radiolucent, rounded, and usually unilocular osetolytic defects with spotty areas of calci- 
fication. Surgical approach to the mandibular tumors should be external, by turning up 
a curved neck flap with preservation of the lower (oral) branch of the facial nerve. The 
periosteum over the involved area of mandible should be stripped and preserved and the 
external table of the bone resected. The tumor can then be enucleated by careful dis- 
section. The bone will regenerate surprisingly well, although in some relatively advanced 
cases precautions must be taken against pathologic fracture while healing occurs. 

The giant-cell epulis is a not infrequent benign tumor arising from the periosteum 
of the jaws. Clinical diagnosis is easy and the histologic picture is quite characteristic. 
Treatment is effective and consists of excision and curettage of the involved area of bone 
and periosteum, usually a relatively superficial and minor procedure. 

The central giant-cell tumor is a much more rare lesion, although its microscopic 
pattern is essentially similar. These tumors arise centrally in the jaw and will expand 
and destroy the bone, causing pathologic fracture. 

Before any treatment of central giant-cell tumors of the jaw is undertaken, ap- 
propriate studies should be made to detect hyperparathyroidism. In the upper jaw, par- 
ticularly, giant-cell tumors may be caused by such disturbed calcium metabolism, and 
local treatment in such an instance is both ineffectual and unnecessary. 

Osteogenic sarcoma of the jaw is, fortunately, a rare tumor. These tumors usually 
kill by local extension rather than metastatic involvement, and it would seem that the 
problem in these cases is twofold: first, a more accurate pathologic appraisal of the lesion; 
second, a much more critical evaluation by the surgeon of the pathologist’s report when 
the diagnosis is that of primary malignant bone tumor. These tumors, which kill by 
regional rather than distant involvement, are theoretically curable, but the surgeon must 
be well aware of the lethal potential of such a lesion when he assumes responsibility for 
its excision. 

The surgical treatment of tumors primary in the jaw is an entirely different exercise 
than the resection of this bone in the surgical attack on advanced intraoral cancer. In 
the latter situation the mandible is simply a portion of the en bloc resection which includes 
the intraoral primary tumor, the regional lymph nodes, and the intervening lymphatics. 
In this respect the mandible is implicated in three ways: it may be infiltrated by cancer 
by direct extension; its periosteum through which passes a large portion of the lymphatic 
channels from the gingiva, buccal mucosa, and floor of the mouth may be closely as- 
sociated with the primary cervical metastatic lesions; the jawbone may simply be a struc- 
tural barrier to surgical access to intraoral cancer from any direction, and an architectural 
obstruction to soft tissue repair. 

This last consideration has been one of the main obstacles in acceptance of resection 
of the mandible for intraoral cancer, particularly when the bone itself is not directly in- 
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vaded. The resultant cosmetic and functional defects have been greatly exaggerated in 
he minds of those surgeons who have neither performed such an operation nor personally 
followed the victims of intraoral cancer to their death. There is no more cruel death than 
that from head and neck cancer, the distribution of sensory end organs in the body being 
in all respects what it is. The problem of plastic reconstruction of these patients is im- 
portant, but it is secondary to the problem of curing cancer. The authors’ patients have 
invariably been grateful, and those who had recurrence after such surgery have had sig- 
nificant palliation. 

The degree of palliation achieved by radical surgery in advanced intraoral cancer 
has been an unexpected dividend. It is chiefly due to interruption of the cervical plexus 
and third division of the fifth cranial nerve, plus the removal of ulcerating infected and 
frequently necrotic cancer in the mouth, 

Restoration of normal functions and symmetry after a combined neck and jaw dis- 
section is not as urgent a problem as it might seem, The primary repair results in a fune- 
tional state which is not Only compatible with maintenance of nutrition but also usually 
surviving patients 


’ 


allows weight gain and recovery to a normal condition. The authors 
have all been improved by the operation and all but two have refused bone graft restora- 
tion. It is the authors’ impression at the present time that the plastic reconstruction of 
these patients is entirely secondary to the problem of eliminating cancer. Procedures 
for reconstruction of the jaw, such as primary bone graft, or the insertion of steel or 
vitallium bars, compound an already complicated problem in healing, and may obscure 
recurrence of cancer during the follow-up period. This last is not actually very important, 
because when cancer recurs after a combined neck and jaw dissection there is, of course, 
little or nothing that can be done further toward cure. Another obstacle to immediate 
attempts at restoration of bone continuity is the hazard of working with irradiated tissues. 
Most of the authors’ cases having radical surgery have had prior irradiation to an extent 
that healing of the surgical repair is embarrassed. In a contaminated field, and working 
with radiation-damaged tissues, they have hesitated to add a foreign body to the already 
difficult problem of tissue repair. 

Most patients with intraoral cancer are in age groups in which function is paramount 
to appearance. So far it is the authors’ experience that a dental prosthesis is the most 
practical compromise for those patients who have had a resection of one-half of the lower 
jaw. Many of these individuals are content to leave well enough alone and will not bother 
with prosthetic dentures. It is not the purpose of the authors to minimize the importance 
of plastic reconstruction, but rather to assign it a proper place in relation to cancer. 


J. Boom. 


Epithelioma of the Lower Lip. Evaluation of Dissection of Cervical Lymph Nodes. 
Edward 8S. Judd, Jr., and Oliver H. Beahrs. Arch. Surg. 59: 422-432, 1949. 


For patients who have an epithelioma of the lower lip with clinical evidence of 
metastasis to the cervical lymph nodes, surgical intervention by bilateral removal of the 
submaxillary salivary glands and lymph nodes and the submental nodes and unilateral 
dissection of the anterior triangle of the neck with removal of the sternocleidomastoid 
muscle and the internal jugular vein is carried out when the upper deep jugular nodes are 
involved or the suprahyoid mass is large. 

Interstitial radiation is recommended when the nodes are considered inoperable or 
the lesion is grade 4. Prophylactic irradiation is considered a placebo. 

For patients without clinical evidence of cervical metastatic lesions but with pal- 
pable nodes considered negative or without palpable nodes, a prophylactic suprahyoid 
node dissection is recommended under certain conditions, 

If the labial lesion is grade 1, neck dissection is not advised unless the lesion is of 
long duration, large, infected, with considerable inflammatory reaction about it and prob- 


ably of secondary character. 
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The majority of metastatic lesions are grades 2 and 3; therefore prophylactic dis- 
section of nodes is recommended in all these cases, except for a few patients whose age 
or general condition does not permit major surgical intervention. In an occasional case 
in which the grade 2 primary lesion is treated early and the lesion is small, neck dis- 
section might be omitted. 

In early grade 4 lesions prophylactic neck dissection may be done, but usually there 
has already been metastasis and the lesions frequently are inoperable. 

The following factors support prophylactic dissection of cervical nodes: the high 
clinical error in diagnosis of metastasis to the neck; the opportunity for removal of early 
metastatic lesions which develop in approximately 10 per cent of epitheliomas of the lower 
lip; the prevention of metastasis by blocking off the lymphatics by surgical removal; the 
low mortality rate of the suprahyoid dissection; a high survival rate of patients so treated; 
the impossibility of adequate follow-up examination in nonresident patients. 


Review of 405 Cases of Cancer of the Tongue, Treated With Roentgen Therapy During a 
20 Year Period. (Revisione Ventennale di 405 casi di cancro della lingua, curati 
radiologicamente.) Carlo Porta. Tumori 23: 14, 1949. 


The majority of cancers occurred in the sixth and seventh decades. Three hundred 
forty-eight patients were men and fifty-seven women. Histologically the spinocellular 
type of cancer was found most frequently, then the basospinocellular variety; the baso- 
cellular type was found in only a few instances. 

Laterocervical or submandibular adenopathies were discovered at the time of the 
examination in 275 patients. They were malignant in 145 patients. Operation was done 
in 201 patients. 

Lesions in the anterior portion of the tongue are usually discovered earlier, and 
they form lymph node metastases later than cancers of the posterior part of this organ. 
In 274 eases the carcinoma was found in the anterior portion, while in 25 cases either an 
entire half or the whole tongue was involved. 

In 137 cases the infiltrating type and in 268 the proliferating type of cancer was 
found. The latter shows a better response to radiotherapy. Cure was obtained in 30.2 
per cent of the patients with this type of cancer and in 5 per cent of those with the in- 
filtrating type. 

A three-year cure was obtained in 22.4 per cent of the entire material and in 37 
per cent of the cases in which the lesion was smaller than 5 sq. cm. 

In 106 patients the surgical intervention allowed the establishment of a definite 
diagnosis of metastases in lymph nodes. In 13.2 per cent of this group a three-year cure 


was obtained. 


Editorial. Mixed Tumors of Anlage Origin. B. Halpert. Surgery 26: 1046, 1949. 


Various suggestions have been advanced to explain the structure and cellular origin 
of anlage tumors of the salivary gland type that formerly were called ‘‘mixed tumors of 
the salivary glands.’’ This older name implies their origin from two of the germ layers 
and a close relation to salivary glands. Recently Hellwig reviewed the principal theories 
of the cellular origin of these neoplasms and concluded that they are derived from mis 
placed elements of the notochord. A group of salivary gland tumors segregated by 
Stewart, Foote, and Becker was designated by them as ‘‘muco-epidermoid’’ tumors. They 
implicated the salivary gland ducts as the anatomic site of origin. The name ‘‘adeno 
myoepithelioma of the palatal mucous glands’’ was applied by Bauer and Fox to another 
group. These were believed to arise from cells lining the intercalated ducts of the pala 
tine mucous glands, Further inquiry into the cellular structure of the so-called salivary 
gland tumors led to the conclusion that they are derived from embryonal rests of the 
ectoderm. This concept affords a reasonable explanation of the varied cellular patterns 
and behavior of these growths. 
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A neoplasm of cell rest or anlage origin imitates the pattern of the tissue or organ 
in the formation of which the cell rest would have participated. Depending on the stage 
f development of the individual at the time when the cells became segregated, these 
growths may be simple neoplasms mimicking a tissue, or they may be mixed tumors 
mimicking an organ, or teratomas mimicking an individual. 

A familiar example of tumors of anlage origin mimicking a tissue is the adamanti- 
noma. Such neoplasms usually occur about the jaw and occasionally at the base of the 
skull in the region of the sella turcica. Rarely an adamantinoma has been observed also in 
ther locations, like the tibia. 

The anlage tumors of the salivary gland type are examples of mixed tumors mimick- 
ing organs. Such growths usually occur along the lines of fusion of embryonal facial 
fissures where salivary glands are numerous. Since these growths do not reproduce nor 
imitate the normal structure of the salivary glands, there is no reason to assume other 
than an incidental relation between them and the salivary glands. 

The differences in struc.ural patterns between the adamantinomas and the anlage 
tumors of the salivary gland type may be attributed to at least two factors. One of these 
is the influence of the environment on the neoplasms in their respective sites. The other 
is the stage of evolution of the cell rests at the time when they became separated from 
the ectoderm. 

Among 388 anlage tumors of the salivary gland type observed at the University of 
Oklahoma Hospitals, 29 were located in or about the parotid glands, 6 in or about the 
submandibular glands, and 3 in the maxilla. 

The morphologie observations, as a whole, reinforce the concept of the anlage origin 
of these growths and support the idea that the proximity to salivary glands is incidental 
rather than essential. A suitable designation, therefore, for such a growth is ‘‘mixed 
tumor of anlage origin’’ with mention of the site where it happens to occur. 

J. BLoom. 


DISEASES OF THE MANDIBULAR JOINT 


Temporo-Mandibular Ankylosis and Microgenia. W. Rosenthal. Deutsche zahnirztl. 
Ztschr. 4: 786, 1949. 


The retroauricular incision, described by Bockenheimer, is used by the author to 
expose the temporomandibular articulation for the surgical treatment of joint disturbances. 
Thus, the facial nerve is avoided and the resulting scar is invisible. 


” 


The author states his method of correction of the ‘‘bird-face’’ which results from 
ankylosis. He uses an osteoplastic enlargement of the mandible and an inversion of the 
mental prominence. This procedure is preferred over Eiselsberg-Auffenberg’s steplike 
osteotomy of the mandible, and also over Lindemann’s technique of the linear osteotomy 
in the ascending ramus above the mandibular foramen. The procedure is for bilateral man- 
dibular fractures of the premolar areas toward the symphysis. The chin is tipped back- 
ward yet the anterior part of the chin is brought forward by an Angle’s splint which is 
anchored to the maxillary front teeth. 

The author denies that his method of orthodontic redressement causes any damage 
to the periodontium. 

The article demonstrates the successful treatment of a case which was treated 


twenty years previously. 


MALFORMATIONS AND DEFORMITIES OF THE JAWS 
Hindrance and Furtherance of the Development of the Jaws. A. Kantorowicz. Deutsche 
zahnirztl. Welt 4: 141, 1949. 
A discussion presents the pathologie factors which may influence the development of 
the jaws. Among these factors are ankylosis of the temporomandibular articulation, 


acromegaly, and synostosis craniofacialis. nasmuch as the mandible does no ave an 
gal 1 s} t f l I I th dible d th 
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epiphysis, like the long bones, it is the condyloid process which is concerned with the 
growth of the bone. Interferences with the action and function of this condyloid area 
are responsible for the so-called ‘‘bird-face.’’ Overdevelopment of the condyloid process 
is the cause of prognathism. Hormonal influences and the possible reactivation of de- 
velopment may be seen in later life. 

An enlargement of the retromolar area may be the result of bone apposition on the 
posterior border of the ramus and bone resorption of the anterior border. Apposition of 
bone of the chin may be possible. 

The enlargement of the bone and the protrusion of the mandibular incisors may 
occur as the result of orthodontic procedures. 

Crouzon’s disease (synostosis craniofacialis) shows arrest of the development of the 
maxilla, yet there is no arrest of the development of the bones of the skull. The result of 
the underdevelopment of the maxilla presents a pseudoprognathism. 


ASSOCIATED DISEASES 


The Treatment of the Traumatic ‘‘Saddle-nose’’ (Depressed Bridge of the Nose) Without 
Splint Implantation. O. Iorenx. Deutsche zahniirztl. Ztschr. 4: 677, 1949. 


Fractures of the nasal bone must be reposed and fixed in the early stages of the 
fracture. This may be done with wire plate suture. If the early treatment has been 
omitted, other methods may be employed. The alloplastic materials (especially acrylic) 
and the homeoplastic transplants are expelled by the tissues. Splint implantation im- 
proves only the esthetics of the nose. Autotransplantation gives the best results. 

The Westdeutsche Kieferklinik treatment procedure is as follows: The deformed nose 
(after previous saw incisions) is refractured, reposed, and fixed in place by a wire plate 
suture, This suture remains in the tissue for three weeks. Bone transplantation is neces- 
sary only when there has been bone loss from an infection. Septum resection is performed 
some months after the bridge of the nose has been elevated. 


PLASTIC PROCEDURES 


Cleft Lip and Palate: Some Technical Procedures Used in Its Treatment, With Especial 
Reference to Closure of Complete Cleft of the Anterior Half of the Palate. Fred Z. 
Havens. Arch. Otolaryng. 48: 9, 1948. 


For the single harelip the Mirault operation is a most excellent procedure and is ap- 
plicable in a large percentage of cases. Occasionally the Rose operation is preferable, 
especially in cases of incomplete harelip. 

In the management of the accompanying nasal deformity, emphasis is to be laid on 
the necessity of building a good floor for the nostril, of freeing the tissues widely so that 
the nose comes into proper relationship to the face as a whole, and, finally, of making 
the necessary dissections in order to mobilize the alar cartilages so that they can be 
brought into as nearly normal position as possible. 

For bilateral complete harelip, the Thompson operation combined with the pro 
cedure advanced by Veau for closure of the alveolar and anterior palatal clefts has given 
excellent results. 

For the repair of those clefts which involve only the soft palate or the soft palate 
and the posterior half to two-thirds of the hard palate, the author has employed the Wardill 
type of operation with gratifying results. Several points are worthy of emphasis. 

It is important to free the soft tissue from the medial surface of the internal ptery 
goid plate above and behind the hamular process after this has been disconnected. The 
procedure is described in the complete article. 

Repair of the incomplete cleft of the palate usually is deferred until the patient 
is between 14 and 16 months of age. 
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For the complete cleft of the palate, either single or bilateral, the author prefers 
the Veau type of operation if the cleft involves the anterior part of the palate and the 
ilveolar process. 

In cases of single palatal cleft and associated single harelip, the Veau type of closure 
of the anterior half of the palate and of the alveolar process is combined in a single stage 
with a Mirault type of repair of the harelip. 

In cases of bilateral complete cleft palate and bilateral harelip, the bilateral Veau 
operation and the bilateral repair of the harelip sometimes can be done as a single opera-* 
tion, or the anterior part of the palate and the lip can be repaired on one side only at 
one time, and the same operation done on the other side after an interval of from ten 
days to two weeks. Often, the decision whether to use the single-stage or the two-stage 
method is not made until the defect of one side has been repaired. If the operation has 
proceeded smoothly thus far and if the child is taking the anesthetic well and is in good 
condition, one can proceed with the repair of the defect on the other side; otherwise, it 
is better to defer the remainder of the repair until later. 


To the Genesis of Harelip. G. Téndury. Pract. oto-rhino-laryng. 10: 146, 1948. 


The author defines the meaning of ‘‘harelip’’ and rejects the classical teaching of 
the origin of the harelip. ‘The embryonic face is not based on the existence of processes 
and clefts which have to be joined, but only on few little apparent superficial grooves. 
If a real cleft is found it is usually a pathologic condition. 

In the transformation of the nasal grooves into the nasal tubes, the sides of the 
nasal groove come together and slowly cover the groove from behind toward the front. 
On this side of the suture originates the Hochstetter epithelial wall. Under normal con- 
ditions the epithelial wall in its anterior part is pierced again by mesenchyme and dis- 
appears entirely. A human embryo of 13 mm. 8.8S.L. is being described with a left-sided 
harelip, the right side being normal. The comparison of both sides indicates that the 
mentioned fissure is the primary cleft originating in consequence of a lack of build-up 
of the Hochstetter epithelial wall. The comparison with other observations of older 
embryos and newborn indicates that the origin of a harelip cannot be uniform. Rather 
the three following forms may be seen: 

a. There exist forms of harelip in which the formation of the cleft is complete and 
no signs can be seen that an epithelial wall ever existed. 

b. There are harelips with soft tissue bridges. Their origin is in an overlong per- 
sistence of the epithelial wall and its too late absorption. 

e. There are forms which may have their origin in harelip cysts. These originate 
in the region of the epithelial wall. They may be secondary, i.e., by tearing off, give 


cause to a harelip. IPSs 
Ae « De 


The Use of Fascia in Jaw-Surgery. K. Morgenroth. Deutsche zahnirztl. Ztschr. 4: 350, 
1949. 


In using bone transplants in the region of the jaw it is often necessary to perform 
a preliminary operation. 

Unfavorable blood supply conditions have to be improved in the wound itself and in 
its vicinity by excision of scar tissue. This may be achieved by fat implantation. A dis- 
advantage of the fat implantation which is under tension is that often small drops of fat 
0oze out through the skin suture preparing the way for possible infection. 

The author tries to prevent this by covering the transplanted fat with fascia from 
the thigh. The fascia is being fastened with a continuous suture over the wound under 
the undermined skin. Such a fascia gives excellent service in the operation of parotid 
fistula. The fascia forces the parotid excretion to go its normal way into the oral cavity 
without making previous x-ray treatment for the depressing of the secretion necessary. 


H. R. M. 
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Tecnica delle trapiantazioni ossee autogene libere nella mandibola. (Free, Autoplastic 
Bone Transplantations in the Mandible.) Guiseppe Maccaferri. Riv. ital. di stomatol. 
7: 735, 1949. 


The statistics of autoplastic bone transplantations performed on the mandible are 
favorable compared with similar methods used in other parts of the bony skeleton. In 
connection with this statement the author reealls the great contributions given to this 
surgical method by Cavina, who was in no small way instrumental through his efforts in 
words and practice in obtaining favorable statistical records. Cavina in his work Bone 
Transplantations in the Mandible, published in 1921, enumerated the fundamental principles 
of bone transplantations which he supported with statistical data. 

The loss of mandibular substance might be replaced by organic or inorganic material. 
The latter, which may comprise silver, celluloid, horn and plastic material (alloplastic 
implantation), does not give satisfactory results and, therefore, it is abandoned today. 
Likewise, cartilage and periosteum do not offer sufticient solidity to carry out mandibular 
functions. The osseous transplantation practiced on man may be autoplastic (bone graft 
taken from the patient’s body), homogenie (bone graft taken from the same species), or 
heterogenic (bone graft taken from a different species). As for the technique of trans- 
plantation, the author advises the free autoplastic method. The pedunculated method of 
bone replacement is confined to filling out bony gaps of small dimensions, or treating 
pseudoarthroses. The following bones are listed as suitable for transplants. As material 
of choice they follow the place which they occupy in the list: the iliac crest, the tibia, 
the ribs, the scapula, the metatarsi, the metacarpi, and finally the mandible itself. The 
transplant may be inserted along the mandibular body either in a periosteal pouch which 
is prepared on the buccal aspect of the mandible, or by simple apposition; or it might be 
inserted as an inlay, or wedged in between the mesial and distal fragments of the 
separated mandibular portions. The operation is divided into two parts. In the first part 
after preparation of the operative field two splints are fixed in the mouth, one along the 
mandibular, another along the maxillary dental arch. They are provided with hooks for 
intermaxillary wiring. The second phase of the operation is described as follows: The 
two fragments of the mandible are freed and wedges cut in their ends toward the buccal 
aspect of the fragments. Two holes are drilled into the bone ends in a vertical direction 
and catgut is passed through the perforations. The bone to be inserted is prepared with 
four sulci, corresponding to the line of the catgut fibers, in order to avoid any dislocation 
of the transplanted bone. The two fixed splints are ligated with maxillary wires and the 
case is treated as an ordinary fracture. 

The indications for use of this method are many. Traumatic lesions with loss of 
bony substance, cases of sequestral osteitis, and central tumors of benign character might 
be treated surgically by this method. Retarded consolidation of bony fragments, or cases 
of micrognathia, might be treated with satisfactory results by use of this method of bone 
transplantation. The author recalls the results obtained by Hegedues, who, practicing 
this method, contended that all but 28 per cent of his cases of alveolar atrophy were re- 
constructed by free transplantation of periosteal lamina under the gingival margin, bring 
ing it in contact with the refreshed ends of the adjacent healthy alveolar bones. This 
statement of Hegedues has been endorsed by Cavina. Infection and subsequent sequestra 
tion of the inserted bone, with the use of antibiotics, is improbable. The author quotes a 
few statistical data published by Lindemann: upon 1,498 operated cases, 2 per cent were 
partial failures, and 5 per cent were complete failures. Ertl operated upon 1,500 cases 
and met with only six failures (three suppurations and three resorptions). Rosenthal 
found two partial and five complete failures out of 180 cases. The author reports cases 
where, one month after the transplantation, suppuration ensued. The removal of the bony 
sequestrum was followed by healing. There might be two unfavorable results connected 
with this surgical technique. One is the postoperative fracture of the inserted bone por- 
tion, or of that region which is situated between the inserted bone and the ends of the 
mandibular fragments. The other unfortunate development which may occur is the forma 
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ion of a pseudoarthrosis. The first fault is usually due to the use of a bone segment 
oo thin for insertion; the second defect is caused by lack of union of the adjacent bone 
portions. The inserted bone shortly after its attachment to the ends of the mandibular 
fragments shows its functional integration in the new environment, Clinically there is 
a softening of the inserted bone graft observed, and radiotranslucency appears. Sub- 
sequently gradual bone apposition follows which may be detected radiologically, showing 
thinly shaped bony formations, like small bony bridges extending between the bony frag- 
ments. In a little more than a year, there may be no clinical or radiological sign of dif- 
ference between the repaired and the inserted bones. A. G.N. 


Mandibular Bone Grafts. W. B. Macomber, R. A. Shepard, and V. E. Crofut. Plast. & 
Reconstruct. Surg. 3: 570, 1948. 


Various types of bone graft in 92 battle casualties are discussed. A careful tech- 
nique should be used; iliac, rib, and tibial grafts give satisfactory results, but adequate 
immobilization of the mandible is important. The patient’s general condition should be 
treated. A minimum period of three months after cessation of drainage is required be- 
fore bone grafting should be attempted. If there is lack of adequate coverage, free flaps 
or tubed pedicles are used. Bone grafting should not be undertaken for two months after 
such soft tissue repair. 

Osteoperiosteal grafts were used in defects of 0.5 em. or less with only one primary 
failure. 

Blocks of tibial cortical bone overlaid by an osteoperiosteal graft can be used in de- 
fects of moderate extent. It was difficult to shape this cortical bone. Out of nine one 
failed. 

Rib or iliac grafts are more suitable in large defects. Rib is springy, which does 
not produce satisfactory union. Out of twenty-two rib grafts four resulted in nonunion. 

Bone from iliac crest is easily obtained and shaped. Of twenty-two, five failed, 
probably as a result of inadequate fixation. 

Completely cancellous grafts from the iliae crest are extensively used in many plastic 
units with quicker consolidation and more certain results. 

Fixation of the graft was by means of tantalum wire, carefully prepared and bleed- 


ing bone ends. Penicillin and sulfonamides were used routinely. KET. 


The Removal of the Parotid Fistula. M. Hermann. Stoma 2: 74, 1949. 


We have to distinguish between parotid fistulas which originate from the glandular 
substance (glandular fistula) itself and those which originate from the parotid duct. The 
therapy is influenced by the size and the type of secretion. 

Small glandular fistulas or parotid duct fistulas may close spontaneously or may seal 
up after filling with an iodine drug as ‘‘Iodipin.’’ The same happens after using silver 
nitrate or thermocautery. Medium-sized fistulas have to be approached surgically. At- 
tention must be paid in suturing the skin that the suture has to lay on a muscle flap 
mobilized from the vicinity. The flow of saliva has to be suppressed with drugs for four 
days. 

Big glandular fistulas are to be laid free and tied off on the level of Stensen’s duct, 
and a new opening has to be made into the oral cavity. The new opening is held free in 
such a manner that a flap of mucous membrane is taken widely folded and fastened in 
the region of the former parotid duct with catgut. In big duct fistulas in the region of 
the gland the cannula method, described by Gerke, is the method of choice. A cannula 
is used from gold, silver, or nickel with the lumen 1 to 2 mm. and 3 to 5 em. long as 
needed, After dissecting the duct of the fistula the cannula is pushed into and installed 
in the still remaining part of the duct. The other end ends in the oral cavity on the side 


of the papilla salivaris and has to be kept very clean. 
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The destruction of the gland with injections of alcohol and x-ray treatment and the 
excision of the auriculotemporal nerve are not justified because of too many secondary 
damaging effects. H MN 


MISCELLANEOUS 


Loose Dentures as Esophageal Problems. John R. Richardson. Arch. Otolaryng. 47: 
788, 1948. 


2 


The hazards involved in the wearing of small, loose-fitting temporary or permanent 
partial dentures, removable bridges, and broken full dentures, with respect to their be- 
coming accidentally lodged in the esophagus, is discussed by the author. He presents seven 
such case reports involving three temporary acrylic anterior one-tooth replacements, one 
removable bridge, and three broken full upper dentures. All these appliances had fitted 
snugly at first, but had become loose and were accidentally passed into the esophagus 
either by simple swallowing or by aspiration after a coughing spell. This presents a po- 
tentially great danger to the patient, as perforation of the esophageal wall and subse- 
quently vital structures, e.g., the carotid artery (Case 1), or perforation into the medi- 
astinum may occur. There may be great difficulty in diagnosis by x-ray since many partial 
and full dentures are made of acrylic in their entirety, with no metal, even as pins on a 
tooth, to serve as a guide to their location. The removal of these bodies may be fraught 
with many grave problems, and should only be attempted by an experienced otolaryngolo- 
gist in a hospital that has adequate facilities for anesthesia and the proper instruments 
for extraction. 

A plea is made to the dental profession to abandon the use of these small, loose- 
fitting appliances, to insert some radiopaque substance in these dentures to serve as an aid 
in location by x-ray should they become lodged in the esophagus, and to make patients 
aware of the dangers of aspirating parts of broken full dentures. 

E. L, SLEEPER. 
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Editorial 


Seminar for the Study and Practice of Dental Medicine 


HE Seminar for the Study and Practice of Dental Medicine presents a 
fgets opportunity to the healing profession. Its choice of a quiet and 
thought-stimulating retreat permits concentrated study, mingled with periods 
of relaxation, under the tuition of competent and recognized members of the 
biological branches of science. 

Modern dentistry is dynamic, continually seeking to adopt and adjust its 
concepts and practices as research and understanding progress. The Dental 
Medicine Seminar imparts much to this continuous endeavor. It may be looked 
upon as a foundation of information which tends no monopoly but rather a 
community of learning. By reporting the advancement in medical and dental 
science it serves to establish a better coordination of common problems of the 
dental and medical professions themselves. Contrary to many postgraduate 
courses, the Seminar provides sufficient time and opportunity for mutual con- 
sideration of its subjects, and the round-table discussions have developed into 
the high light of the meeting. In the six years during which these postgraduate 
courses have been available, those attending have heard presented such diverse 
subjects as soil as it affects nutrition, nuclear physics applied to biology, the 
complex phenomenon of growth with special reference to nutritional and endo- 
erine effects, enzymology, pharmacology, and internal medicine. At first glance 
these subjects seem to have little to do with an average dental practice and one 
may wonder why this diversity is grouped under one heading. Here, however, 
is where the basic premise of dental medicine comes into focus, Stated in a 
single sentence it may be expressed as follows: An increase of the dentist’s 
knowledge of any aspect of biology must inevitably provide a greater health 
service for his patients. It is general agreement that medicine and dentistry 
can best serve humanity by close integration and cooperation. 

Dental medicine is a leader in the field of preventive dentistry which de- 
pends to a large extent on a better understanding of the basic sciences of biology 
such as physiology, anatomy, biochemistry, and nutrition—the allied fields of 
medicine and dentistry. The continuous growth of dental medicine since its 
academie birth at the University of California in 1934 has been no surprise to its 
followers. In every field of human endeavor efforts to return to fundamentals 
have met with similar popularity. However, a great deal more has been accom- 
plished here than a mere re-emphasis of fundamentals. A tenet has been de- 
veloped which seeks to enlarge our viewpoint of disease processes by enlarging 
our outlook. The study and consequent practice of dental medicine are insep- 
irable, and for this reason the term ‘‘study and practice’’ has been used in the 
fficial name of the Seminar. 
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The dental practitioner of today is charged with a greater responsibilit; 
because he is consulted about conditions not only pertaining to the teeth them- 
selves, but also all the oral structures as parts of the body entity. The alert 
dentist who recognizes early oral manifestations of a systemic disease therefore 
is able to render his patient great service either in directing his attention upon 
the elimination of the causative factors or in referring him in time to the coni- 
petent specialist. 

The enthusiasm and valuable knowledge gained from these Seminars have 
inspired all those who have attended them, and stimulated each participant to 
greater efforts toward the realization of the goal of a complete dental health 
service. 














Operative Oral Surgery 


PRINCIPLES AND TECHNIQUE OF EXODONTIA* 


FRANK W. Rounps, A.B., D.D.S., D.Sc.(Hon.), Boston, Mass. 


(Continued from the April issue, page 409.) 
Inferior First and Second Premolars 


HE technique of extraction of the inferior first and second premolars is so 

nearly the same in all its details that they may well be considered together. 
Fig. 29 illustrates the various types that are usually seen. In general, the 
crowns of both teeth are quite uniform in shape, the second premolar being some- 
what larger. The junction of crown and root at the neck is often constricted, 
thereby causing the mesiodistal diameter to be narrow. Both teeth predom- 
inantly present a straight single root with the second longer than the first pre- 
molar, and gradually tapering to a blunted end, although it may be pointed. 
The root apices may be curved instead of straight, however, If so formed, the 
curvature is usually in a distal direction although it may extend at other angles. 
The mesial and distal root surfaces are broad in relation to the bueeal and 
lingual surfaces. In many instances rudimentary bifurcations appear, par- 
ticularly with the first premolar. Rarely two and, more rarely, three distinct 
roots are formed. Either tooth may assume a torsional position in the process 
and hypereementosis is not uncommon. The proximity or the possible involve- 
ment of the apex of either tooth to the mental foramen should always be deter- 
mined prior to any instrumentation. There is little flexibility in either the 
bueeal or lingual osseous wall investing these teeth. 

Position of Patient and Operator.—The position of the patient in the 
chair and that of the operator is as previously described for extracting inferior 
teeth. The benefits generally gained by assuming the posterior stance need no 
reiteration. The control of the patient’s head with the operator’s left hand and 
his finger placement are practically the same as described for the inferior cuspid 

Figs. 123 and 124). If preferred, however, the reversed disposition of thumb 
and fingers as shown in Figs. 76 and 78 is equally satisfactory. Either arrange- 
ment adequately protects the tongue and lips. Special precaution should be 
taken to hold the lips away, as otherwise they may be caught between the joints 
of the foreeps or, in case of misapplication of the instrument, the beaks may 
slip from their adjustment and bruise the tissues. 

Forceps.—Standard Forceps No. 6 are customarily used for the extraction 
of the inferior premolars. While the beaks and joints of all foreeps should be 

iaintained in good order, it is particularly important that the beaks of this 
nstrument are sharp as dependence is often placed on them to cut through the 


*This is the fourteenth article in a series which began in the January, 1949, issue of 
Journal, 
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margin of the dense alveolus in eases in which alveolar application is indicate: 
Forceps that are used frequently become dull, turned, or blunted, and since the 
necks of these teeth are often narrowed, a cutting edge is invaluable. 

If one of these teeth is displaced out of alignment of the arch, either Stana- 
ard Forceps No. 8 or No. 9 should be used, and when the tooth is completely dis- 
placed to the lingual side, Standard Forceps No. 2 may be more adaptable. 

Order of Extraction. When both the inferior first premolar and euspi: 
are to be removed, the extraction of the premolar, if it is the simpler operation, 
should precede that of the cuspid. When both premolars are to be removed, thie 
extraction of the posterior one, if conditions are equal, should be executed firsi. 


Fig. 123. 





ri 
Fig. 124. ! 
Fig. 123.—Position of the operator’s hands and disposition of the fingers when applying | 

Standard Forceps No. 6 to an inferior premolar on the right side of the arch. (After Geor 
B. Winter.) ; ( 
Fig. 124.—Application of Standard Forceps No. 6 to an inferior first premolar on the ' 

left side of the arch. Note the disposition of the fingers. 

I 
Application of Forceps.—tIn applying the forceps to either of these teeth, { 
one beak is first adjusted to the lingual surface. The other beak is then adapted J 
to the buccal surface and pressure immediately effected by forcing both as far \ 


as possible down on the neck of the tooth without injury to the margin of the a 
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alveolar process (Figs. 123 and 124). If the cuspid is missing from the arch 
or if its crown has been attacked by caries leaving only the root, the first pre- 
molar is frequently found inclining mesially. In this case the forceps application 
should be made so that the beaks are kept in line with the axis of the tooth and 
the extraction movements made in the same plane. Forceps No. 8 are usually 
more suitable than No. 6 in this instance. If the mesial deflection is so pro- 
nounced that neither instrument fits the situation, Forceps No. 2 may be used, 
the operator changing his stance to a frontal position when applying the beaks 
and executing movements. The same technique applies to the inferior second 
premolar when in a similar position. 

Alveolar Application of Forceps.—The location of the inferior premolars 
and the structure of the process surrounding them present more favorable rea- 
sons for an alveolar application than do any of the other teeth. Grasping an 
excessive segment of the alveolus is not advocated, but, when cautiously per- 
formed, this method may be found practical even when these teeth are supported 
hy a normal healthy process, and it is usually advisable if the bone margin is 
in a carious condition. Preferably Forceps No. 6 is the instrument chosen but 
occasionally it may become necessary to use No. 8 or No. 9. When making this 
application, the operator should be careful to adjust the beaks so that they will 
only eut through the process covering the root on the buccal side and not involve 
any approximal alveolus. The lingual process should remain intact and no 
extraction movement should be attempted until the bueeal beak has incised the 
hone and engaged the tooth. 

Extraction Movements.—When the forceps have been securely adjusted 
(Fig. 125, A shows them applied to the inferior first premolar), and if the pres- 
sure that has been effected when making the application has not loosened the 
tooth, the first extraction movement is made by bringing it with a slight force 
to the lingual side (Fig. 125, B), followed by a movement with about the same 
foree to the bueeal side (Fig. 125, C). If these movements fail to detach the 
tooth sufficiently for the tractile movement to be made, a rotatory movement is 
executed by turning the mesial surface slightly in a buceal direction (Fig. 
125, D). If it is observed that the tooth does not yield to this pressure, it should 
not be foreed, but, if it does give way in that direction, the movement should be 
followed by reversed rotatory stress (Fig. 125, 2). When the tooth is loosened 
by any of these acts, it is earried from its socket by an upward tractile movement 
and in line with its original position (Fig. 125, F). If resistance to the rotation 
is such that it subjects the tooth to undue strain, it may be surmised that the 
root is excessively flattened on its mesial and distal surfaces. In that ease the 
linguobueeal movements should be more forcibly repeated until the tooth’s 
detachment is complete, when it can be withdrawn by the upward traction. 
When either tooth is more firmly attached to its supporting structures than 
normal, as, for example, in the case of one that has been standing alone for some 
time or one which lies in a torsional position with the process very heavy and 
dense around it, the extraction movements should be slowly and cautiously made. 
No traction should be attempted until complete loosening has been accomplished 
s such an effort will almost invariably result in a fracture of the root. 





FRANK W. ROUNDS 








Fig. 125.—Extraction movements for inferior first and second premolars. A, Forceps 
(Standard No. 6) applied; B, first movement to the lingual side; C, reversed movement to 
the buccal side; D, rotatory movement from the mesial to the buccal side; EH, reversed rota- 
tory movement; F, tractile movement upward in line with the original position of the tooth. 
(After George B. Winter.) 
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Complete Lingual Displacement.—It is not unusual to find the inferior 
second premolar completely displaced to the lingual side of the arch, 


first 

a condition that makes it impracticable in most cases satisfactorily to employ 
Fore No. 6, No. 8, or No. 9, or to apply the necessary extraction movements 
for its 1 moval. 


When one of these teeth is so displaced, with its crown directed toward the 
tongue (Fig. 126), the operator should assume a position on the side of the 
patient opposite to that on which the tooth is located. Standard Forceps No, 2, 
No. 10, or No. 11 are selected and applied (Fig. 127). This method furnishes 
direct access and permits a wider range for the extraction movements which are 
necessarily limited by the tooth’s abnormal position. When the forceps are 
securely adjusted, a right or left rotatory pressure on the tooth is executed and 
then the particular movement that has been made is reversed. If this does not 
loosen the tooth a slight foree is exerted lingually, then in reversed direction, 
bueeally. This is followed by traction as nearly as possible in line with the 
original position of the tooth. Applying too great a force during these move- 
ments or exerting too much pressure on the beaks will result in a fracture and 
complicate the case. Therefore, every precaution should be taken to avoid such 


mistakes. 





Fig. 126. Fig. 127. 
Fig. 126.—Inferior right second premolar in complete lingual displacement. (After George 
B. Winter.) 
Fig. 127.—Same subject as Fig. 126. Standard Forceps No. 2 applied to the inferior right 
second premolar in complete lingual displacement from position on left side of patient. (After 
George B. Winter.) 


Rarely is a case presented with the conditions mentioned where one of these 
forceps cannot be utilized as described, but if not practical to do so the operator 
Should make use of the Cryer levers. The point is inserted into the mesial or 
distal interproximal space on the lingual aspect. The coneave blade engages the 
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tooth’s surface and the process serves as the fulerum. When the lever is firmly 
seated, the handle is turned in the proper direction to loosen or release the tooth. 
Repeated applications may be necessary to disengage it. When released it js 
withdrawn with the forceps. This lever is also used in the manner described 
when the tooth is extensively decayed or has fractured and the beaks of the 
forceps cannot be satisfactorily adjusted. 


Complete Buccal Displacement.—When one of these teeth is displaced 
completely out of alignment to the buceal side of the arch and the space on the 
lingual side will permit either Standard Forceps No, 8 or No. 9 to be used, such 
forceps should be selected. One beak is first inserted into the narrowed space 
between the approximating teeth and applied to the lingual surface of the tooth 
after which the opposing beak is applied to the buceal surface. When adjusted, 
pressure is exerted downward and the first extraction movement is made in a 
bueeal direction. This action should be very slight and only sufficient to seeure 
a reapplication of the beaks so that the one which is engaged in the narrow space 
ean be sent farther down on the lingual surface. Another downward movement 
is now made more forcibly, after which the tooth is returned as nearly as possible 
to its original position and partially rotated if at all practicable, or the buceal 
pressure is more forcibly repeated. When loosened, the extraction is completed 
by traction in line with the tooth’s axis. 

When the beak cannot be applied to the lingual surface, space can often be 
gained by utilizing the Cryer levers, using the same technique as employed in 
releasing the tooth when in lingual deflection but adjusting the levers into the 
buccal embrasures. 

If it is impossible to apply the hawksbill forceps and space cannot be 
obtained with a Cryer lever, Forceps No. 6 is applied to the mesial and distal 
surfaces of the tooth. Pressure is then exerted buceally and sufficient space on 
the lingual side is thus created to permit the use of the hawksbill forceps and 
complete the extraction as previously described. The liability of fracture and 
the proximity of the mental foramen continually confront the operator and each 
movement should be under perfect control and never hastily performed. 


Partial Displacement.— When one of these teeth is partially out of align- 
ment to either the buccal or lingual side of the arch, Forceps No. 6 is used il 
it can be adjusted. If not possible, either No. 8 or No. 9 is selected. The same 
buecolingual or linguobuecal movements are made as in the case of complete 
deflection, and the rotatory movement employed when practicable. With a 
lingual displacement, the dislodgment of the tooth ean often be effected by the 
use of the blunted chisel if sufficient space is available on the buceal aspect for 
its introduction between the approximal teeth. This technique has already been 
described. 

Caries on the Buccal or Lingual Surface.—When caries involves either of 
these surfaces but enough sound structure remains at the cementoenamel junc- 
tion to allow forceps adjustment, the extraction technique is carried out as if 
the crown were intact. If the cavity extends below the gum margin the beak 
on thie involved side is sent quite a distance downward and an alveolar applica- 
tion may be made to assure a firm grasp on the tooth. <A forcible movement is 
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then de toward the affected side and followed by slight rotation if the shape 
of t oot permits. If this fails to release the tooth, a cautious pressure is 
exerted toward the unaffected side and followed by again bringing the tooth with 
inereased force to the involved side. Repetition of these movements may be 


necessary before traction is executed. 

Caries on the Mesial or Distal Surface.—If the extent of mesial or distal 
caries is not sufficient to weaken the crown materially and the customary forceps 
adjustment is feasible, the extraction is carried out as with an intact crown. 





Fig. 128. Fig. 129. 
I 128 Inferior first premolar root weakened by caries on the distal surface, (After 
Geors Bb. Winter.) 
I 129 Cryer lever applied to the interproximal space between the cuspid and first 
root (In this drawing the lever point is inserted at too high a level.) 


If, however, the greater part is destroyed on either of these sides, and caries 
extends below the neck of the tooth, initial use of the forceps is contraindicated 
as the pressure exerted would break down the remaining portion and complicate 
the extraction. Having released the gingival gum on the buceal aspect with the 
periosteal lever to avoid trauma, the point of a Cryer lever is inserted into the 
interproximal space on the side which has not been weakened by caries. For 
example, when the cavity involves the distoclusal surfaces of the first premolar 
Fig. 128) the mesial surface is utilized (Fig. 129). When so applied, a pres- 
sure calculated to cause the blade to penetrate the mesial surface of the root is 
effected. When firmly seated, the upper end of the handle of the elevator is 
turned mesially, using the process as the fulerum. (In the artist’s drawing the 
point is introduced at too high a level. The subsequent pressure might endanger 
the cuspid and also crush the remaining coronal position of the premolar.) In 
most cases this movement will either loosen or release the root, but if greater 
resistance is met than this force will overcome, the pressure is repeated, sending 
the blade farther down on the root with each movement, thus using the instru- 
ment as a wedge and also increasing the amount of leverage. There will be 
cases in which the tooth cannot be entirely liberated, but sufficient luxation will 
be obtained to allow lever adjustment on the opposite side or for the forceps to 
be used to complete the extraction. When the lever is adapted to the mesial 
surface of the first or second premolar and the tooth immediately posterior to 
the one to be removed is missing, the release of the tooth is much simplified, 


particularly if the root presents a distal curvature. 
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Roots.— When only the root remains and the buccal and lingual walls are 
strong enough to withstand the pressure of the beaks, forceps technique is 
usually executed as if the crown were intact (Fig. 180). The Cryer lever pro- 
cedure as described precedes or supplements this method if the root walls are 
substantial enough to permit its application. Frequently it is advisable to lower 
the buccal border of the process with a chisel and mallet prior to the introduction 
of the lever point into the interproximal cancellous bone, or if the superior 
border of the buccal alveolus is soft and carious an alveolar application of the 
forceps on that side may be feasible. In any ease the integrity of the buceal 
osseous wall of bone should be maintained as far as possible and the lingual 
process should always be left undisturbed. If gum tissue partially or wholly 
covers the root, a sufficiently extensive flap should be released prior to instru- 
mentation to assure access and unobstructed vision. Failure to do this inevitably 
invites unnecessary bruising and tearing of the soft parts. 





Fig. 130.—Inferior second premolar root substantial enough to permit use of Standard For- 
ceps No. 6 or No. &. 


Roots Wedged Between Adjacent Teeth.— When the crown of an inferior 
premolar has been destroyed by caries to such an extent that only the root is 
left in situ, the adjacent teeth will often be deflected so as partially to close the 
space formerly occupied by the crown. Fig. 131 shows a first premolar root so 
situated. There are various ways by which such a root may be removed without 
disturbing the approximal teeth. In any instance the first measure is to release 
a gingival flap on the buceal side. The operator then, by careful examination, 
ascertains the strength of the marginal edges of the root, the condition of the 
alveolar process on the lingual and buccal sides, and how far it may be possible 
to deliver the tooth from its socket without interfering with the overlying teeth. 
If reasonably strong structure remains on the tooth’s surfaces, either Forceps 
No. 8 or No. 9 may be adaptable. The curvature of the beaks of these instru- 
ments favors a direct application. When the adjustment has been made, it is 
followed by the lingual and buccal movements and then traction to raise the 
root slightly out of its socket. If it can be directed buceally it is moved in that 
direction, after which the forceps are released and applied to the mesial and 
distal surfaces, with the extraction completed toward the buceal side. If, how- 
ever, this technique is not feasible, an alternative method is to raise the root, 
as described, sufficiently to allow a straight shank elevator (Fig. 59) to be applied 
to the buccal surface of the root (Fig. 132) when sufficient pressure is directed 
toward the lingual side to release it in that direction. Another alternative is 
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the root lingually by adjusting a blunted chisel to its buccal surface 


to i 

and light mallet tapping direct it through the embrasure. If either procedure 
does not entirely liberate the root it directs it to a position where it can be 
erasped by Foreeps No. 10 or No. 11 and withdrawn. Another method which 
eliminates foreeps entirely is to insert Cryer lever points into the mesial and 
distal embrasures to engage the root’s surfaces and by leverage, using the buceal 
process as the fulerum, direct it buceally from its bed. In earrying out this 
technique it may be necessary to lower the buccal marginal ridge of process a 


hit to permit the application of the lever points against sound tooth structure. 





Fig. 131.—Root of an inferior first premolar wedged between the two adjacent teeth. 


(After George B. Winter.) 
Fig. 132.—Straight shank elevator applied to the buccal surface of an inferior first pre- 
molar root when wedged between the adjacent teeth. (After George B. Winter.) 


A wedged tooth should never be raised in its socket farther than the free approxi- 
mating space will permit, since overdoing this movement may interfere with its 
successful removal and is likely to loosen or bruise the adjacent teeth. It should. 
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however, be raised sufficiently to break up its attachment and allow it to pass 
in a bueeal or lingual direction. 

Fractured Root.—When during the extraction of an inferior premolar the 
tooth fractures, the procedures adopted for its removal vary according to the 
position of the broken part. If the break occurs at the neck of the tooth, the 
technique resembles that for the removal of a root described previously and 
illustrated in Fig. 130. If the fragment lies in its socket below the osseous mar- 
gins, repeated efforts to effect its release with forceps are usually futile and only 
add to the trauma. Fig. 133 serves as an illustration of such a ease. 


Fig. 133. Fig. 134. 
Fig. 133.—Root of an inferior first premolar fractured below the margin of the alveolar 
process. An attempt to remove it with forceps invites unnecessary trauma, 
Fig. 134.—Postoperative radiograph of case shown in Fig. 133. The root has 
moved by lever technique. 


been re- 


Fig. 135.—Former method of using a bur to grind out a small part of a root of an in- 


ferior first premolar beyond the reach of forceps or elevator. With the employment of Im- 
proved techniques this procedure, which was a common one, is now discarded. 


A wiser course is carefully to dissect away a sufficient amount of the 


superior bone margin on the buccal side to permit the entrance of a lever point 
and its adjustment to the mesial and distal walls of the root. It can then be 
elevated from its position, Excessive loss of the cortical bone plate is not neces- 
sary. Fig. 134 is a postoperative radiograph of the socket. 
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Fig. 136 





*- 





Fig. 136 Radiograph of an inferior root entirely encased in bone 
Fig. 137 Postoperative radiograph. The root was removed by the window technique as 
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Should the fracture occur well down on the root, leaving in situ only the 
apical tip or perchance an amount equal to one-half or less of its length, its 
removal by the methods described would necessitate the elimination of a large 
segment of the buccal osseous plate with a consequent coneavity. As this con- 
dition is seen now, such destruction is not recommended. One of the earlier 
procedures which was commonly performed was to grind out the fragment with 
a dental bur (Fig. 135). Today such a method is considered obsolete. Aside 
from the uncertainty involved in operating blindly in an unseen area, minute 


spicules of disintegrated root substance could unknowingly be left, and fre- 


quently the cancellous bone in the apical area was traumatized. The misnamed 
‘‘dry socket’’ was a common sequence. The one asset was a preserved buccal 


alveolar process. 


Fig. 138.—Inferior second premolar with two roots and in complete torsion. (Courtesy of 
Dr. George W. Christiansen, Detroit.) 


Two methods of surgical approach to this problem may be advocated. Either 
one conserves the integrity of the alveolar margin. The first requires the exist- 
ence of a pointed root end; for, if enlarged, curved, or hypercementosed, it is 
useless to entertain it. The technique is as follows: 

1. Visualize the broken root by means of a radiograph. 

2. Make a stab incision of the buccal gum and drill a small hole through 
the process and into the root substance with a suitably sized bibeveled surgical 
drill. 

3. Insert the point of an apex pick into the opening and engage the root. 

4. Raise the root tip from its seat and out of the socket by leverage using the 
process as the fulerum. 

If successful, this technique creates very little trauma. It is not a ‘‘sure 
fire’’ procedure, however, although the results are often extremely gratifying. 

The second method is to remove the root through a window opened into the 
bueeal wall, opposite and lateral to the root fragment. A semilunar incision is 
first made at the mucobuceal fold centering it over the area the root occupies. 
This should be extended mesially and distally a sufficient distance to prevent a 
tear of the soft tissues. A mucoperiosteal flap is raised and retracted. An ample 
area of the buccal bone being thus exposed, an opening is made through this 
wall sufficient in extent to permit the exit of the root through it. An excellent 
way to uncover the root is to outline the opening with a circle of punctures 
created with the previously mentioned drill. A few taps with the narrow blade 
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of a cuisel establishes the orifice. Apex picks are then introduced and the root 


directed laterally to the surface. The osseous margins of the window are then 
smoothed with a small curet, and the flap is replaced and sutured if necessary 
to retain it in position. The incision line heals by first intention. 


Buried Root.—Occasionally radiographs disclose the presence of a root 
end left from an earlier extraction and entirely encased in the jaw. While very 
often there is no evidence of any pathologic involvement which would require 
operation, as a general rule the removal of such a fragment is considered a wise 
procedure in the patient’s future interest. 

The first endeavor is to orient the object accurately. This is usually accom- 
plished with an adequate number of radiographs including occlusal views. When 
located, its removal is accomplished by performing a window operation carried 
out along the general lines of that just described. Fig. 136 illustrates a typical 
ease of this type, and Fig. 137 shows the postoperative result with the ridge 


undisturbed. 


Torsion.—Reference was made earlier that inferior premolars may show 
themselves in torsional positions and also may have multiple root formations. 
Fig. 138 shows an unusual combination of these anomalies, presented through 
the courtesy of Dr. George W. Christiansen. In this instance the inferior second 
premolar with two distinet roots is in complete torsion, one root lying distal to 
the other. From an operative point of view, it is evident that the usual foreeps 
technique involving linguobuccal movements would result in root fracture as 
the broader diameter of the roots extends mesiodistally. The preferred tech- 
nique of removal, in the author’s opinion, would be an open operation performed 
by exposing the buccal process by means of an extensive flap, followed by suffi- 
cient dissection of the outer plate to relieve all resistance in that direction. The 
tooth then could be directed from its encasement, either by levers, forceps, or 
both, in a buecoclusal direction. 


Other malpositions, as well as impactions of these teeth, will be discussed 
later 


(To be continued.) 
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OSTEORADIONECROSIS OF THE JAW 




















CLAUDE S. LADow, D.D.S., M.Sc. (Dent.).* PHILADELPHIA, PA. 


oe of the jaw is not an uncommon sequela! of 
irradiation applied in this area for treating malignant neoplasms.  Osteo- 


radionecrosis implies death of bone following x-ray or radium therapy. 


Etiology of Osteoradionecrosis 
Three etiologic factors are submitted for consideration, namely: 


A. Intensive x-ray or radium therapy. 
Bb. Trauma to the structures in the treated areas. 
C. Infection of the jawbones from the oral flora. 


A. Irradiation Therapy.—Irradiation therapy interferes with normal bone 
nutrition.2. The function of the periosteum is altered by the primary irradia- 
tion as well as by the secondary effects of the irradiated calcium particles 
within the bone.* The cellular elements within bone marrow spaces are like- 
wise changed. The blood vessels became oceluded by thrombosis or by a 


proliferating fibrosis.* 


B. Trauma.—Tooth extraction following intensive irradiation therapy 
about the jaws breaks the epithelial attachment and removes the main barrier 
against bacterial invasion by the oral flora. These microorganisms then invade 
the connective tissues which are less resistant to infection.’ 

True, trauma, in itself, is not always an etiologic factor.’ Poor oral 
hygiene leading to periodontal infection and the peculiar type of dental caries 
following irradiation therapy of the jaws may be the only predisposing causes. 
Ingress of bacteria through a detached periodontal membrane may create 
necrosis of the underlying structures.° Degenerative changes in tooth 


structure have been observed following irradiation therapy for oral malig- 








nancy. Regato’ noted numerous areas of caries in the teeth, especially at 






the cervical margins. Dental caries tend to recur in these areas and extend 






despite repeated dental restorations until amputation of the crowns occurs. 





The teeth may loosen.* The inflammatory reaction following irradiation 






therapy may cause spontaneous degeneration of nerve fibers. Pain is always 






an accompanying complaint in this retrograde process. 






From the Department of Oral Surgery, Episcopal Hospital. 

*Associate in Oral Surgery, Episcopal Hospital; Associate in Dental Surgery, Evans In- 
stitute, University of Pennsylvania; Instructor in Dental Surgery, Graduate School of Medi- 
cine, University of Pennsylvania; Assistant Dental Surgeon, Presbyterian Hospital; Assistant 
in Oral Surgery, Division of Dentistry, Philadelphia General Hospital. 
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narked decrease in the pH of the saliva has been reported following 
irradiation therapy applied to the oral cavity.‘ This increased acidity has 
been aitributed to the following factors: 

1. Decreased glandular function due to irradiation.” 

Lessened masticatory function due to pain or because of absence 
f teeth. 
\n increased number of certain microorganisms accompanying poor 
ral hygiene.’” 


These three factors may be contributory causes for the extensive dental 


earies so often found in these patients. 


C. Infection —Changes are observed following the removal of teeth or 
in periodontal infection. The clinical appearance simulates chronic osteo- 
myelitis. The area does not heal. A discharging sinus may persist.t. The 
overlying and adjoining mucosa may slough and retract from the area, thus 
exposing necrotic bone. A long delay in sequestration is typical in eases of 
osteoradionecrosis. Thoma stated* that this delay is due to inhibition or 
destruction of the osteoclastic mechanism of the bone arising from the effects 


of irradiation therapy. 


Treatment of Osteoradionecrosis 

Treatment of osteoradionecrosis is essentially symptomatic. 

1. Control of Pain.—Patients often suffer constant pain about the teeth 
and jaws.'' A marked stomatitis may be present as a result of intraoral 
irradiation since the oral tissues, especially the gingiva and the tongue, are 
acutely inflamed. Diminished salivary flow due to atrophy of the glandular 
tissue from irradiation therapy leads to the abnormal feeling of dryness. 
Swallowing becomes an ordeal because of difficulty in forming a food bolus. 
Cracking at the corners of the lips and changes in voeal tones are often 
experienced by patients. 

Analgesics are employed successfully in the majority of patients, but 
narcotics should be used with great caution. Sedatives in full doses combined 
with analgesics are prescribed at night since the reclining position tends to 
increase the pain due to changes in blood pressure. 

2. Local Treatment and Hygiene.—The oral cavity is irrigated several 
times each day by the patient. A 1.5 per cent solution of hydrogen peroxide 
will help loosen the slough. A chlorophyll solution tends to reduce halitosis. 

The surgeon should examine the patient at regular intervals to observe 
the progress of the disease. Roentgenographic studies are made every four 
weeks to determine the amount of bone destruction and the proper time for 
surgical intervention. Surgery may consist of a simple excision following 
sequestration of the alveolus of the maxilla or a complete removal of the 
mandible. A portion of normal bone beyond the diseased area should be to 
prevent further spread of the disease. After the sloughed and infected soft 


tissue is removed the cavity is filled with medicated gauze. 
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3. Supportive Measures.—The general condition of the patient is carefully 
watched throughout the course of the disease. Malignant tumors of the oral 
eavity often occur among older individuals for whom a supplemented diet 
is necessary. These patients tend to lose weight rapidly and become more 


susceptible to respiratory infection.’ Since solid food is impossible to 


masticate and difficult to swallow, a special liquid diet is prescribed. A daily 
intake should be 1,750 to 2,500 calories. This will supply the needed ene. 
bohydrates, fats, proteins, vitamins, and fluids. Small and repeated feedings 
are better tolerated than the customary three meals each day. 





Fig. 1.—Extensive caries and periapical infection. Roentgenograms taken Jan. 5, 1946. 


Case Report 

A 58-year-old man was referred to the Oral Surgical Service of the 
Episcopal Hospital of Philadelphia on Dee. 4, 1946, with a painful and dis- 
tended mandible. 

This patient was examined by the radiologist* three years earlier at 
the hospital for a neoplasm of the right tonsil. Examination had revealed an 
irregular ulceration measuring 1 em. by 2 em. in the right tonsillar fossa. 
There was an area of induration which was approximately 2 em. by 3 em. 
surrounding the ulceration. An excision was then made and the pathologist 
reported a squamous-cell carcinoma, grade 1. X-ray therapy was instituted 
Jan. 1, 1943. This was interrupted Feb. 11, 1943, for the implantation of 
interstitial radium. The dosage was 240 mg. hr. X-ray irradiation was 
continued Jan. 22, 1943, and discontinued May 7, 1943. A total of 5,100 r. was 
delivered to the right tonsillar fossa perorally and 3,900 and 3,400 r., 
respectively, to the right and left upper cervical regions. Examination in 
June, 1943, and subsequent check-ups continued until November, 1946, 
revealed no recurrance of the lesion. 

Examination of this patient Dec. 4, 1946, showed an undernourished man 
in’an acute state of distress. Cheilitis was evident at the corners of the 
mouth. The usual inflamed appearance of the mucous membrane following 


*Allen Sampson, M.D., Chief of Radiology of the Episcopal Hospital. 
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il irradiation was present. Dental caries was extensive. Roentgeno- 


examination (Fig. 1) demonstrated radiolucent areas suggestive of 
al abscess formation. The roentgenogram taken three years pre- 


Fie. 2) showed the dental restorations in good condition without 


sence of any caries or periapical infection. The patient had visited 
tist at intervals of six months for regular examination and treat- 


Fig. 2. Fig. 3. 


Fig. 4. 
e, 2—Restoration in good condition. Roentgenogram taken before irradiation therapy 
ig. 3.—Lateral-jaw film taken same time as Fig. 1. Marked deterioration of teeth in 
ears, 
gz. 4.—Some demineralization present about right third molar area, six weeks follow- 
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ment (Fig. 3). The pain and oral infection prevented the patient from having 
steady employment. He was referred by his physician* for treatment. 

The possibility of osteoradionecrosis was discussed with attending radiol- 
ogist and internist. The patient was admitted to the hospital Dec. 6, 1946. 
for the removal of all teeth. The teeth of each quadrant were removed at 
one time under general anesthesia over a period of three weeks. Sodium 
penicillin, 25,000 units, was administered every three hours for twenty days, 
Healing seemed to occur in anormal way. The patient was discharged Dee, 24. 
1946, and instructed to report to the outpatient clinic for weekly examination. 
Roentgenograms were taken monthly. An area of osteolysis about the 
socket of the mandibular right third molar (Fig. 4) was evident Feb. 7, 1947. 
This was interpreted as consistent with an early osteoradionecrosis. The 
patient was advised of the probable course of events and instructed to 
maintain strict oral hygiene. 

Monthly roentgenographic examinations were continued. Gradual 
increase in the size of the lesion was noted to occur (Fig. 5). Considerable 
sloughing of the overlying mucosa was evident. This was a source of dis- 
comfort to the patient. 

Ten months following extraction of the teeth (Sept. 18, 1947) a pathologic 
fracture was demonstrable in the roentgenogram. Palliative treatment was 
continued until the roentgenogram (Nov. 2, 1947) revealed a little extension 
anterior to the mental region of the right side of the mandible (Fig. 6). 

The patient was readmitted to the hospital for ligation of the external 
carotid artery and hemisection of the mandible. The operation was performed 
in two stages since his general condition was poor. The initial operation of 
ligation of the right external carotid artery was done to control the extensive 
hemorrhage sometimes accompanying resection and disarticulation of the 
mandible. 

Under endotracheal ether anesthesia an oblique incision was made below 
the mandible along the anterior border of the sternocleidomastoid muscle to a 
point opposite the thyroid cartilage. The superficial tissues were retracted 
and the carotid sheath exposed by blunt dissection. The sheath was opened 
and the bifureation of the carotid artery located. The external carotid 
artery was then exposed and doubly ligated above the superior thyroid artery 
with No. 1 chromie catgut and the wound closed in the usual way. A Penrose 
drain which had been inserted was removed in twenty-four hours and the 
patient had no postoperative complications. 

The right side of the mandible was resected eleven days later. The patient 
was anesthetized by the endotracheal route after a Levin tube was inserted 
for postoperative feeding. The jaw was removed by the intraoral route 
since there was considerable loss of mucous membrane due to infection. An 
incision was made from the right coronoid process to the left first incisor re- 
gion. The tissues were freed on both sides of the right side of the mandible. A 


small incision was made through the skin below the symphysis of the mandible 





*John H. Arnett, M.D., Chief of Medical Service A., Episcopal Hospital. 




















Fig 
if teeth 


OSTEORADIONECROSIS 


Fig. 6. 


Gradual increase in size of osteolytic area. 
6 Pathologic fracture in right third molar 


Roentgenogram taken Nov. 2, 1947. 
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Fig. 7.—Postoperative roentgenogram of mandible showing no anterior extension of the diseas¢ 





Fig. 8. Fig. 


Fig. 8.—Profile photograph taken following ligation of external carotid and hemisection 
of jaw. 
; Fig. 9.—Full-face view taken Feb. 15, 1947, following treatment of osteoradionecrosis 
Note lack of deviation of jaw. 
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and a Gigli saw introduced into the mouth. The mandible was sectioned at 


the riglit incisor area. The site of separation included 2 em. of bone mesial to 
the diseased bone. The sectioned portion was freed by blunt dissection all 
the v back to the third molar region where the pathologie fracture had 
oecurred, and the diseased bone was removed. The ramus was then seized 
with ivy bone forceps and after severing the attachments of the temporal 
muscle, the condyle was disarticulated. All necrotic tissue was removed and 


an iodoform gauze packing placed within the cavity. The edges of the normal 
mucous membrane were approximated and the incision closed with double 00 
catgut sutures. No postoperative complications were evident. The patient 
received a diet ranging between 1,550 and 1,700 calories each day through the 
nasal feeding tube. This was discontinued eight days later. The patient was 
discharged two weeks after the second operation. The iodoform pack was 
gradually removed over a period of one month as granulation tissue had 
filled the cavity. 

This patient gained weight rapidly following operation and was freed 
from pain. Subsequent roentgenograms did not reveal any recurrence 


Figs. 7, 8, and 9) 


Summary and Conclusions 


Osteoradionecrosis frequently follows irradiation therapy for neoplasms 
of the oral cavity. This disease results from: 
1. Intensive x-ray or radium therapy which interferes with normal bone 
nutrition. 
2. Trauma leads to bacterial invasion of the underlying connective tissue 


structures. 


3. This infection is resistant to therapeutic measures. 


Treatment should be limited to control of pain, to the maintenance of 
oral hygiene, and to general supportive measures until such time as surgical 
intervention is found justifiable to eradicate all diseased bone. A case report 
is submitted in which the aecepted method of treatment was followed. This 
resulted in much loss of bone and limited masticatory function. There is 
no panacea once this retrograde process has commenced. Prevention is the 
only remedy. In conclusion, it is strongly recommended that prior to ir- 
radiation for malignant tumors all teeth within the site of irradiation be 
extracted. Partial aveolectomies may be necessary to remove areas of 
peripherally sclerosed bone. The mucous membrane should be approximated 
over exposed alveolus. ‘‘Changes occurring in the bone following irradiation 
are seldom infected in the edentulous patient with intact mucous mem- 


brane.’ 
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THE REMOVAL OF RETAINED ROOTS AND FOREIGN BODIES 


BERNARD G. WAKEFIELD, D.D.S., F.A.C.D.,* Burrauo, N. Y. 


ETAINED roots and foreign bodies are not always where you first look for 
R them. Is that not true? Or are you blessed with supernatural powers and 
fluoroscopic vision? It will be assumed that you are not, and the purpose of 
the following remarks is to put forth principles which will tend, if followed, to 
spare the patient an often mutilating operation and possibly an unsuccessful 
hey will also save time and energy on the part of the operator. 

Let us first consider the small retained root tip possibly in the posterior 
portion of the maxilla or mandible with no accurate anatomical landmarks to 


one. 


localize its exact position. All too often such a problem has resulted in the loss 
of unnecessary bony structure and denture support in an effort to effect its 
removal, an effort sometimes unsuccessful. When that happens, it is usually the 
result of a hasty procedure on the part of the operator wherein he does not 
properly localize the position of the retained root before starting his surgery. 
The following simple procedure will be found most helpful. 

The first step is to have an ordinary suture needle threaded with very fine 
wire such as stainless steel suture wire or a piece of dentimeter wire. This ean 
then he placed in the sterilizer while the patient is being anesthetized. Follow- 
ing the anesthesia, the wire suture is then passed through the soft tissue, prefer- 
ably just slightly lingual to the crest of the ridge at the spot where one expects 
to find the root. One simple knot is tied in the wire suture, after which the ends 
of the wire, eut short, are directed either mesially or distally in a known diree- 
tion. A dental x-ray film is now placed into position with an effort to have the 
film as vertical as possible and the x-ray tube directed toward the film in a 
horizontal plane at right angles to the film. So positioning the film and the 
tube will obviously localize the root for depth, as well as mesial and distal posi- 
tion in relation to the guide wire. The radiograph is now exposed and developed 

Fig. 1). In most offices the assistant would prepare the suture and develop 
the x-ray, so this procedure would actually consume possibly two minutes of the 
operator’s time and produce an x-ray which now makes it easy to open into the 
jaw at the exact spot where the root is to be found. The incisions are made and 
the flap reflected, leaving the wire.marker in place constantly to identify the 
root location. It is eut and picked out only at the conclusion of the procedure. 
[It also is possible but not always practical to take an occlusal x-ray with the 
x-ray tube directed from below upward to determine the root position in relation 
to the bueeal and lingual bony cortex. 


Read before the Jan. 18, 1950, session of the course in “Diagnostic and Surgical Tech- 
s” of the New York Institute of Clinical Oral Pathology. 

Professor of Oral Surgery, University of Buffalo. 
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Turning of Flaps 

It seems well to point out certain principles of importance in turning flaps, 
whether it be for root removal or other similar procedures : 

1. The scalpel used must be sharp. 

2. The incision should be made so that the first cut is positive, extending 
through the entire mucoperiosteal tissue down to the bone. Otherwise, in turning 
the flap, the mucosa may be separated from the periosteum, thus producing a 
traumatized flap which will be painful and tend to hold the sutures poorly and 
slough. 

3. The flap must be large enough for easy access to the operative site without 
constant trauma to the margin of the wound. 

4. The flap should be raised with a sharp, thin-edged, but not cutting-edged, 
periosteal elevator held firmly against the bone to avoid traumatizing the flap. 

5. All flap incisions should be made in such a position that the flap margin 
is never at the margin of the resulting bony defect, but sufficiently distant to it 
to have the flap come to rest upon a generous amount of undisturbed bone. Such 
a flap will be well supported and, instead of settling into the bony defect, will 
bridge across it. 

6. Care in the retraction of the flap should be exercised to avoid trauma. 

7. Onee the operation is completed, the flap should never be returned unti! 
all debris is removed from beneath it. 

8. Sutures should be used only for the proper retention of the flap in its 
original position. 

9. Do not tie the sutures so tightly that they strangle the included tissue. 

10. A pressure dressing over the flap for a few minutes maintains the peri- 
osteum of the flap against the bone during the clotting period, preventing the 
formation of excess intervening blood clot. 


Roots in the Antral Region 


Very often when a retained root is present in the region of the antrum the 
question arises as to whether it is actually in the sinus or not. If one has a 
clear, well-made radiograph at hand and uses a magnifying glass to examine it, 
the question is often answered, Should there be seen any trace of a periodontal 
membrane surrounding the root fragment, one can be sure it is still in its 


alveolus even though it appears to be in the sinus. A wire suture may again 
be placed on the crest of the ridge and, in addition to the usual radiograph, one 
should take an occlusal film with the tube nearly vertical and parallel to the 
sagittal plane to determine whether the root is on the palatal or buccal side. 
This can many times be determined with reasonable certainty if the size and 
shape of the root are taken into consideration. It should be remembered that 
the palatal root is normally straight, and is of greater bulk than the buccal ones. 
The actual technique of removing roots from the maxillary sinus will be covered 
in the article, ‘‘Diagnosis and Surgery in the Maxillary Sinus Area,’’ to appear 
in the next issue of the JOURNAL. 

























REMOVAL RETAINED ROOTS AND FOREIGN BODIES 593 





OF 


Distal Apex of the Lower Third Molars 


The distal root of the lower third molars often has a distal curvature (Fig. 
2), and is normally very close to the lingual bony surface and often even to the 
surface. Beeause of that characteristic, injudicious instrumentation to remove 
such a root apex when fractured may result in it being pushed through the 
lingual side of the mandible. It may, because of its anatomical location, be dis- 
placed beneath the attachment of the mylohyoid muscle deep in the floor of the 
mouth. On rare occasions it may be pushed into the mandibular canal or into 
the cancellous bone beneath the external oblique ridge. The first possibility is 


the greater one. 





Fig. 2. Fig. 3. 
Fig. 2.—X-ray showing the type of distal root that is likely to fracture. 
Fig. 3.—X-ray showing part of the root below the mandibular canal indicates that it is 





‘ely to be through the lingual plate of the jaw. 


To determine whether the root has actually passed through the lingual 
cortex, or into the canal, or buccally into the cancellous bone, we take three dental 
X-rays with the tube first in a horizontal position, then at an upward inclination, 
and finally at a downward inclination. The first shows the actual position as to 
height of the root relative to the canal (Fig. 3), while the second position tends 
to transpose it below the canal, and the third tends to transpose it above the 
canal if it really has passed through the lingual plate. If the root were in the 
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canal, it would remain constant and would not be transposed hy the other 


exposures. Should it be on the buccal side in the cancellous bone it could be 
transposed, and in an opposite way to that of a lingual displacement. Clinical 
evidence would ordinarily be important in this ease. The buceal position could, 
however, be proved by an occlusal radiograph taken from below upward. 

If the root has been pushed through the lingual side of the bone, we should 
not attempt to remove it by way of the opening through which it made its exit. 
Such an effort usually is doomed to failure and results not only in trauma and 
a greater lingual defect in the mandible but also in pushing the root farther 
down beneath the deep mylohyoid groove situated in that area. 

The better way to handle such a situation is through an incision in the 
mucosa close to the mandible on the lingual side. It should be about 3 to 4 em. 
long. Then, with a periosteal elevator, the mylohyoid muscle is detached from 
the bone, giving access to the area where the root is to be found. Allis forceps 
are then inserted through the incision in order to grasp the tissue on the medial 
side and hold the wound open and at the same time retract the tongue. The 
root should now be easy to locate. It may be picked out with nasal thumb forceps 
or loop curette. Some thin bone is usually forced out by the root tip though 
attached to the periosteum, and should be removed to avoid a foreign body reac- 
tion. A very small amount of sulfathiazole is now dusted into the wound which 
is not sutured. Suturing here is not only unnecessary but actually harmful 
inasmuch as it invites more swelling, and prevents normal drainage. 

If the root actually was pushed into the mandibular canal and the necessary 
x-rays have been taken, a window is cut in the bone, either with a chisel or bone 
bur, starting high on the distal side of the alveolus and proceeding downward 
carefully to the canal, so exposing the latter at a point slightly distal to the root. 
The root then ean be picked out without trauma to the nerve. If, however, it is 
probed for without removing bone distal to the root to expose it, the chances are 
good that it would be pushed farther back into the canal. 

If the root has been located in the cancellous bone buccal to the alveolus, 
then the same principle is used by starting high on the buceal side of the alveolus 
and removing enough bone buceally to the root to be able to push it back into 
the original alveolar area and thus recover it. 

To avoid these three complications resulting from a fractured distal root 
apex of a lower third molar, the following procedure will be found worth while. 
[If this root apex has a distal curve, it is quite obvious that any elevator intro- 
duced into the mesial alveolus and then rotated will only push the root farther 
distally and trouble results one way or the other. It is permissible, however, 
first to try teasing it out with the fine curette-like root teaser. Instead of using 
the elevator, a narrow, thin, sharp chisel should be placed against the distal 
wall of the alveolus about halfway up toward the gingival border and tapped 
lightly with a mallet until the bone above the root apex has been removed, allow- 
ing a pointed elevator to be placed distal to the root apex and thus push it for- 
ward, which is the only direction of force that will tend to dislodge it without 
eomplication, 
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Fractured Needles 


As the years have passed, the quality of the hypodermic needle has improved 
until now a broken needle in tissue is indeed rare; only one or two such patients 
may be sent in during a year as compared with several only a decade ago. The 
occasional one, however, still occurs and is usually the result of keeping the 
needle in service too long. In other cases the breakage is due to the anesthetic 
solution left to remain in the lumen of the needle between times of usage. In 


such cases the saline base attacks the inner surface, producing a defect not visible 
on the outside of the needle. This etching defect so weakens the needle that 
during some stress of shifting position or movement of the patient it is likely 
to fracture. Therefore, needles should be renewed frequently, and, if they are 
to be stored for any period of time after usage, should be flushed out with dis- 
tilled water. 

In spite of everything, there will occasionally be a fractured needle to 
remove and it will in most cases be from a mandibular block injection. The 
immediate cause is either having the needle caught under the periosteum or in 
the substance of the internal pterygoid muscle while trying to shift the direction 
of advance. Seldom will it be broken if the point of insertion and direction of 
advance are accurate. This is good and sufficient reason for adopting the straight 
thrust technique rather than the older technique of shifting from one position 
to another during the advance of the needle. 

Localizing the Foreign Body.—When a needle fragment is left in the 
tissue, our first concern is to remove it early before complications develop. It 
is best accomplished under block anesthesia and premedication with 114 gr. 
Seconal. The latter tends to increase the effectiveness of the local anesthetic 
by allaying the fears of the patient and increasing the degree of cooperation. 
After anesthesia has been accomplished, a guide needle is inserted into the 
proper position for a mandibular nerve block, the mouth propped open, and the 
radiographs made (Figs. 4, 5, and 6). One radiograph is made by placing the 
x-ray plate against the face on the side where the needle is present and with 
the head erect. The tube is directed at right angles to the x-ray plate and in a 
horizontal position. Such a radiograph will give us the position of the broken 
needle relative to the guide needle in the vertical plane (Fig. 4). Another 
radiograph is taken in the anterior-posterior position with the tube parallel to 
the guide needle. A pencil mark on the skin indicating the direction of the 
guide needle will be found helpful in securing the parallel position of the tube. 
Such an exposure will let the operator know whether the fragment of needle is 
lateral or medial to the guide needle (Fig. 5 

The guide needle should not be of heavy gauge and should not possess a 
hub of any sort. It may be prepared by taking a stainless steel needle of twenty- 
five gauge and cutting off the hub, inserting into the lumen of the needle a piece 
of stainless steel wire, such as suture wire, about twelve inches long, and squeez- 
ing it with a pair of office pliers in two or three places in order to secure the 
Wire in position. The needle is then grasped in a needle forceps for insertion, 
allowing the free end of wire to protrude from the mouth where it is taped to 
the cheek on the opposite side, thus preventing any possibility of accident. The 
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wire also identifies the guide needle in the x-ray plate. If the guide needle has 
a hub, it may be of no value, for on the radiograph the needle hub may com- 
pletely obscure both the guide needle and the fragment of needle when making 
an exposure in the anterior-posterior position | Fig. 6). 


4,—X-ray showing guide needle and fractured needle. 


Fig. 5. Fig. 6. 
Fig. 5.—Anteroposterior view for lateral relative position. 
Fig. 6.—In this x-ray the hub on the guide needle obscures the needle fragment. 
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E!-ctric Localization There are on the market electric instruments such 
as the Berman locator for determining the presence of a foreign body. This is 
capable of indicating the presence of metal from the surface, or by inserting 
sterilizable applicators into the wound while dissecting. The price makes it 
somewliat impractical for the limited use it would get in an oral surgeon’s office. 
Some hospitals, however, have the apparatus. Also, a simple piece of equipment 
may be constructed for five dollars or so by yourself. It consists of earphones, 
a flashlight battery, and a very little effort. A three-foot flexible insulated wire 
is soldered to a discarded elevator handle to form an electrode for the patient 
to hold. On the other end is a clip such as a towel clip to be attached to one of 
the terminals of the battery. One terminal of the earphone is attached to the 
other. The other earphone terminal is attached to a piece of insulated steriliz- 
able wire which has a clip on each end. The opposite end of this wire is clipped 
to the exploring and dissecting instrument. When the instrument touches the 
metallie body it causes a clicking in the earphones. This simple piece of equip- 
ment may prove helpful in the troublesome needle cases. 

Technique of Removal.—Once the position has been determined, the mouth 
should be prepared by painting with tincture of Merthiolate or a similar ger- 
micide. A previously prepared wire suture is now passed through a small 
amount of tissue at the site of the guide needle, tied, and cut short. This will 
serve aS a permanent landmark even though during our procedure it is found 
expedient to remove the guide needle. The incision should then be made in a 
vertical direction and of adequate length over the determined place of approach. 
It should extend only through the superficial tissue. From there on, blunt dis- 
section is used until the operator is quite certain he has gotten back to a point 
at least even with the midportion of the foreign body. A round, right-angled, 
sharp, pointed instrument is now used to explore by vertical movement in an 
effort to locate it. One should never use a cutting instrument or attempt to 
explore other than in a longitudinal direction of the fibers of the internal 
pterygoid muscle. 

Once the foreign body has been localized by touch, a sharply curved fine 
hemostat is inserted alongside the exploring instrument to grasp the object and 
hold it firmly. The remainder of the procedure is now simple for with the object 
held secure the end can be brought to the dissected surface. The wire suture 
and guide needle are then also removed and the wound allowed to close after 
first dusting in a very slight amount of sulfathiazole. If the wound is self- 
closing, as most are, no sutures should be used, except if necessary to prevent 
gaping of the wound on opening and closing the mouth. Excessive suturing in 
such a case will only prevent drainage and invite trouble. 

Prophylactic chemotherapy is desirable in most of these cases and should 
be continued for two or three days at least. Intramuscular injections of peni- 
cillin are by far the method of choice. They are especially advised when per- 
forming an operation involving the floor of the mouth, whether it be for the 
recovery of a root pushed through the lingual surface of the jaw or for other 
procedures such as the removal of a stone from the salivary duct that required 


a good deal of surgery. 
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IMPLICATIONS OF ATOMIC ENERGY IN MEDICINE AND 
DENTISTRY. I. RADIOACTIVE ISOTOPES AS 
RESEARCH TOOLS 


D. Haroup Copp, M.D., Pu.D.,* BERKELEY, CALIF. 


ADIOACTIVE isotopes have been hailed as the greatest aid to medical 

science since the invention of the microscope, and the most important 
peacetime application of atomic energy. These claims have been justified in 
part by eontributions already made in the field of research. However, like 
other great technical advances, the actual practical results may not be ap- 
parent for some time to come. The purpose of this introductory paper is to 
present, with demonstrations, the basic problems and techniques involved in 
the use of radioactive isotopes. Subsequent papers will deal with applica- 
tions in clinical medicine and in the study of bones and teeth. 

Modern nuclear science may be said to date from the discovery of natural 
radioactivity by Beequerel in 1896. Two years later the Curies separated and 
identified radium and polonium. These discoveries indicated that the atom— 
long considered indestructible—might under certain circumstances disinte- 
grate with the emission of detectable radiations. Hevesy was quick to recog- 
nize that these radioactive elements would be ideal metabolic ‘‘tracers,’’ since 
their radiations provided a ‘‘tag’’ by which they could be detected anywhere 
in the body. In 1923 he used the natural radioactive isotopes of lead and bis- 
muth to study metabolism of these elements in plants and guinea pigs, re- 
spectively. 

However, the natural radioactive elements are almost all heavy atoms of 
very little biological significance. The artificial production of radioactive 
phosphorus by Curie and Joliot in 1934 made available a radioactive tracer 
for this biologically important element. Chiewitz and Hevesy lost no time in 
using this isotope to study phosphorus metabolism in the rat. 

With the development of the cyclotron by E. O. Lawrence and his associ- 
ates at Berkeley, a large number of other radioactive isotopes were prepared 
which proved invaluable in biological research. The uranium chain-reacting 
pile has provided another great source of radioisotopes. These include iso- 
topes of such biologically important elements as hydrogen, carbon, phosphorus, 
sulfur, sodium, calcium, iron, chlorine, and iodine. Most of these may now be 
obtained at reasonable prices from the Isotopes Branch of the United States 


Atomie Energy Commission.’ 


Read before the Sixth Annual Seminar for the Study and Practice of Dental Medicine, 
The Desert Inn, Palm Springs, Calif., Oct. 24, 1949. 
*Assistant Professor of Physiology, University of California. 
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Properties of Radioactive Isotopes 


Isotopes are atoms with the same nuclear charge and chemical properties, 
ut differing in atomic mass and certain physical properties. Radioactive iso- 
topes are unstable and decay with the emission of radiations. For example, 
radioactive phosphorus—P* (atomie mass 32) behaves chemically and _ bi- 
ologically exactly the same as ordinary phosphorus—P* (atomic mass 31). 
However, unlike the latter, its nucleus is unstable and decays to S** with emis- 
sion of a beta particle. 

This process of radioactive decay is a first order reaction, and follows a 
logarithmie function, so that the amount of radioactive isotope remaining at 


any given time may be ealeulated from the formula: 


Log I, LogI,—kt where I, — radioactive isotope originally present 
I, — radioactive isotope left at time t 
t is the elapsed time. 


By plotting the logarithm of the radioactivity against time, or, better yet, 
plotting directly on semilog paper, a straight line decay curve is obtained. A 


typical decay curve for P** plotted on semilog paper is shown in Fig. 1. 








10 
p32 
Radioactivity 
I Sor 
251 
10 20 30 


Time t (days) 
Fig. 1 
The most convenient estimate of the radioactive decay rate is the half life, 


or the time required for one-half of the radioactive atoms originally present to 
lisintegrate. At this time, I, 14, I,, and the half life, or ty, can be caleu- 


lated from the equation given, or may be read directly from the decay curve. 
The half lives of some of the commonly used radioactive isotopes are given in 
Table J. It is usually not feasible to carry on an experiment for a longer 
period than 5 to 6 half lives (after this time, only 1 to 2 per cent of the original 
activity is left). lor this reason, isotopes with very short half lives, such as 
C™ (t,.—20 min.) and F'* (t,—112 min.) are inconvenient to work with, and 


cannot be used for chronie experiments. 
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There are three principal types of radiation. Alpha radiations are emitted 
only by the heavy elements, and consist of high-speed helium ions. They pro- 
duce heavy ionization and considerable biological effect, but can be screened 
out by a very thin layer of absorbing material. Beta radiations are the com- 
monest type of radiations emitted by the artificial radioisotopes. They con- 
sist of high-speed electrons (positively or negatively charged) which do not 
penetrate very far, and produce considerable ionization in their path. In con- 
trast, the third type of radiation, gamma radiation, consists of very pene- 
trating high energy x-rays. The type and energy of radiation is characteristic 
of the radioactive isotope, and is of aid in identifying it. 

As a result of the stimulus of atomic research, excellent machines are 
available for measuring these radiations. The most widely used is the Geiger 
counter tube, which, with the aid of an elaborate electronie circuit, measures 
the actual radiations passing through the tube as individual pulses. The 
Lauritsen electroscope and the various types of electrometers operate by 
measuring the ionization produced. The historical unit of radioactive ma- 
terial is the eurie, which was defined as the radioactive radon in equilibrium 
with 1 Gm. of radium. The more commonly used unit is the millicurie (1 me. 

0.001 euries), which is defined as the quantity of radioactive isotope which 
gives 3.7 x 10° disintegrations per second. <A smaller unit, the microcurie 

0.001 me.) is sometimes used in tracer work. 

The actual quantity of the element present is also an important considera- 
tion. Normally the mass of the radioactive isotope itself is negligible. One 
nillicurie of pure P** weighs less than 0.000001 mg. Such a preparation in 
which the amount of the element present is chemically insignificant is said to 
be ‘‘carrier-free’’ (C.F.). Added phosphorus (P*') or ‘‘earrier’’ will mix with 
‘earrier’’ 


‘ 


the radiophosphorus so that the two are inseparable, and all of the 
phosphorus will appear to be tagged with radioactivity. The behavior of the 
‘earrier-free’’ radioisotope in the body is often quite different from that 
when a considerable amount of the ordinary element has been added as 
“earrier.’’ 

Both physieal and chemieal tests should be applied in establishing the 
identity and purity of a radioactive isotope. The half life, type of radiation, 
and its energy should conform with the established values given in Seaborg’s 
Table of Isotopes.2, When some of the normal element is mixed with the radio- 
isotope, the latter should follow this added ‘‘earrier’’ through the various 
chemical separations characteristic of the element. 

Radioactive Isotopes as Tracers 

The ideal biological tracer should have an easily detectable ‘‘tag’’ to 
distinguish it from the normal element in the body, and yet should have the 
same chemical and biological behavior. The radioactive isotopes fulfill both 
these requirements very well. Some limitations in their use are discussed by 
Hevesy in his chapter on shorteomings of radioactive indicators.* With iso- 
topes of light elements, slight differences in chemical behavior have been ob- 
served due to differences in atomie mass. High concentration of heavy water, 
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made with the heavy isotope of hydrogen H? (which is 200 per cent heavier 
than normal hydrogen) will inhibit the growth of bacteria. However, with 
most radioactive isotopes the mass differences are small (only 3 per cent in the 
ease of P**) and no significant differences in chemical or biological behavior 
have been observed. 

A second limitation is imposed by the biological effects of the radiations 
from the radioisotope. However, Jones* observed no detectable difference in 
the distribution of P*? in mice when administered in doses ranging from 1 to 
70 microcuries. Evans and Quimby® found that a very high dose of radio. 
sodium (2.5 millicuries) had to be injected into mice to produce any appreci- 
able shortening of life span (20 to 25 days). The blood-forming organs, on 
the other hand, are much more sensitive to radiation effects, and Low-Beer' 
estimated that the threshold for P** is 6 to 9 microcuries per kilogram of body 
weight. As little as 60 microcuries per kilogram have been found effective in 
the eure of polycythemia vera. For this reason, it is important to use as 
small a dose of radioisotope as is compatible with the experimental method. 

These radiation problems may be avoided by using the so-called ‘‘heavy 
isotopes.’’ These are stable isotopes, normally present in small amounts in 
the normal element, which may be concentrated by methods developed by H. 
C. Urey. They include isotopes of hydrogen (H*), carbon (C'*), nitrogen 
(N*), and oxygen (O'S). They may be distinguished from the normal element 
with the mass spectrograph, and so may be used as tracers. They are non- 
toxie, emit no radiations, and are very useful for certain types of tracer work. 


Health Physics 

The terrible x-ray burns and skin cancers which developed in the early 
radiologists and the tragic deaths from radium poisoning in the twenties at- 
test to the dangers from radiations and radioactive materials. The Division 
of Health Physics was set up in the Manhattan Project to develop methods for 
controlling those hazards. So successful were they that the safety record on 
the project compared favorably with that in other ‘‘nonhazardous”’ industries. 
The problems and procedures are discussed by H. M. Parker in his chapter on 
‘‘Health Physics, Instrumentation and Radiation Protection’? in Advanees in 
Biological and Medical Physics.?- The methods have been modified to be ap- 
plicable to all work with radioactive isotopes, even at relatively low levels of 
radiation. The problems are primarily those from external radiation; from 
contamination with radioactive materials which have gained entry into the 
body ; and disposal of radioactive wastes. 

External radiation is an old problem to the radiologists, who have set a 
tolerance value of 0.1 r.* per day or 0.5 r. per week for permissible exposure. 
The intensity of radiation is measured with portable survey meters, and may 
be controlled by isolating the source of radiation in a remote place, or by 
shielding from the radiation with lead bricks. The actual exposure of the in- 
dividual is measured by film badges and pocket meters worn on the clotting. 
This is primarily a problem of gamma radiation, since alpha and beta rays 


have very little penetration. 


*1 r. corresponds to the absorption of 83.8 ergs per gram of air. 
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Since dangerous pathogenic bacteria can be handled routinely and safely, 


there should be no danger from contamination of the body with radioactive 
materia! if the standard precautions of the bacteriology laboratory are ad- 
hered There should be no smoking or eating in the laboratory, and no 
pipetting by mouth. Work with radioactive material should be carried out, 
insofar as it is possible, in a well-ventilated hood. So well have sueh pro- 


cedures been carried out that no instances of serious contamination with radio- 
active material have been reported in the atomic energy laboratories, despite 
the huge amounts of material handled. 

Waste disposal is usually a minor problem in most tracer laboratories. 
Isotopes of short half life may be stored until most of the radioactivity has 
decay e: Dilute samples may be flushed down the drain. More dangerous ma- 
terials are placed in steel drums, concrete is poured over them, and they are 


buried at sea or in some remote place. 


Procurement of Radioisotopes 

A list of the radioisotopes available from the Isotopes Branch of the 
United States Atomic Energy Commission is given in their catalogue and price 
list. Some of the more important ones are listed in Table I. An application 
for radioisotope procurement is sent to the Isotopes Division, giving the iso- 
topes desired, the purpose for which they are to be used, the experience of the 
investigator, and the facilities for ‘‘health physies’’ protection. All these 
factors are taken into consideration in determining whether the request will 
be approved. For this reason, allocations are usually limited to investigators 
with some experience working in established institutions. Onee approved, a 
purchase order may be sent. In addition to the actual charges for the radio- 
isotope, there is a $10 handling charge, and, in the case of gamma emitters, a 
returnable deposit of $125 on the container. The purchaser also pays all ship- 


ping charges. 


Basic Radioactive Tracer Techniques 

Several good books on the radioactive tracer techniques are now available, 
including ‘‘Radioactive Tracers in Biology’’ by M. D. Kamen,* ‘‘ Radioactive 
Indicators’? by G. Hevesy,® and ‘*The Handbook of Radioactivity and Tracer 
Methodology’’ by Siri. Five basic tracer techniques are usually deseribed. 

l. In Vivo Studies.—In these experiments, the distribution of the radio- 
active isotope in the living organism is studied by direct measurement of the 
radiation from various parts of the body. This procedure has obvious advan- 
tages in work with human beings. Best results are obtained when the radio- 
active isotope emits a gamma radiation, since this will easily penetrate the 
tissues of the body. 

One of the earliest of such experiments was a study of the absorption of 
sodium, potassium, chlorine, bromine, and iodine from the intestinal tract of 
human subjects..°. The subject’s hand clasped a Geiger counter tube within 
a thick lead shield. As the radioactive isotope was absorbed from the gut and 
carried by the blood stream to the hand, its radiations activated the counter 
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tube and so gave a measure of absorption. Radioisotopes appeared in the hand 


within a very few minutes following ingestion, and reached equilibrium within 
two hours, suggesting that absorption from the intestinal tract had been 
completed by the end of this time. 

Even more useful have been in vivo measurements of the uptake of radio- 
iodine by the thyroid gland. This organ rapidly concentrates radioiodine, as 
may be demonstrated by placing a Geiger counter tube on the skin of the neck 
immediately above it. Characteristic curves for uptake were obtained in 
normal subjects, and in patients with thyroid disease."! 


2. Simple Absorption-Distribution-Excretion Studies.— Many of the early 
studies of mineral metabolism were of this type. The tagged isotope was admin- 
istered to the animal by mouth or by injection, and, after a suitable interval, 
the animal was sacrificed. The amount of isotope present in the various or- 
gans and in the excreta was determined. Although admittedly erude, such 
experiments have yielded a good deal of valuable information. One of the 
most striking examples is radioiodine. Hertz and Evans’? in 1938 reported 
marked and rapid concentration of radioiodine in the thyroid gland of rabbits. 
Uptake by the gland has been found to be a sensitive index of thyroid fune- 
tion. Characteristic uptake curves are observed in normal thyroids, and in 
various thyroid disorders. Hamilton and Soley™ found that the behavior of 
‘‘carrier-free’’ radioiodine (which, since it does not alter the iodine level in 
the body, would represent endogenous metabolism) was quite different from 


> jodine had been added. 


that of I'*! to which considerable chemical ‘‘earrier’ 
The latter they considered to represent the exogenous metabolism of large 


amounts of iodine such as might be administered therapeutically. 


3. Complex Metabolic Studies.—These studies involve tracing the isotope 
of a tagged compound through the complicated metabolic reactions of the 
body. They include much of the work with radiocarbon and radiosulfur. 
Difficult problems in experimental procedure and chemical analysis must be 
overcome, and for this reason progress is slow. However, such studies have 
already revolutionized many of our concepts of metabolism, and they promise 
to provide the most important applications of radioactive indicators. 

4. In Vitro Studies.—In these experiments, organs, tissue slices, or cells 
removed from the body are used. They include such problems as the uptake 
of ‘‘tagged’’ carbon dioxide by isolated tissue slices, the uptake of radio- 
phosphorus by red blood cells, and the mineral exchange of bones and teeth 
in vitro. 

5. Radioautography.—Radioautography provides a means for determin- 
ing the actual localization of the radioactive isotopes in histologic sections ol 
tissue. It depends upon the darkening of photographic film by the radi- 
ation from the radioisotope. Dental x-ray film, or any other high-speed film, is 
suitable. The film is placed in contact with the histologic section in the dark, 
and, after a suitable exposure, is removed and developed. Darkened areas on 
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the film will correspond to areas in which the radioactive isotope has local- 

wed. {sy this technique, it is possible to show that radioiodine localized in the 

most active cells of the thyroid, with very little uptake by the resting cells. 
Conclusions 


While the use of radioactive isotopes requires a certain amount of experi- 
ence and eare, the actual techniques are simple and within the reach of any- 
one. They are exceedingly valuable research tools, and have numerous ap- 
plications. ‘Some of these will be discussed in succeeding papers on medical 
and deital uses. 
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IMPLICATIONS OF ATOMIC ENERGY IN MEDICINE AND 
DENTISTRY. II. APPLICATIONS IN CLINICAL 
MEDICINE 


D. Harotp Copp, M.D., Po.D.* BERKELEY, CALIF. 


LTHOUGH radiation therapy has been used, particularly in the treatment 

of eaneer, since the discovery of radium by the Curies at the turn of the 
century, radioactive isotopes are quite recent innovations. In the twelve years 
since J. H. Lawrence first used radiophosphorus in the treatment of leucemia, 
work with radioactive isotopes has become common in many of the medical 
centers of the country. In a recent survey, over a hundred medical centers, 
universities, and other institutions were found to be actively engaged in work 
with isotopes, and in over half of these there was considerable clinical use in 
the study, diagnosis, and treatment of disease. Several excellent reviews of 
the field are available,’~* and a fine monograph on ‘‘The Clinical Use of Radio- 
isotopes’’ by B. V. A. Low-Beer® is soon to be published. 

The most fruitful and numerous applications of radioactive isotopes have 
been in basie biological research. While it is recognized that such work lays 
the foundation for future medical progress, this paper will be restricted to 
actual elinieal applications. 

In the previous paper, the basic problems and techniques involved in the 
use of radioisotopes were discussed. Additional problems are encountered in 
clinical use. These are primarily concerned with safeguarding the welfare 
of the patient and his attendants. 


‘‘Safe Tolerance Dose’’ 

Unless the radioisotope is being used for the therapeutic effect of its radi- 
ation, or there are other extenuating circumstances, the dose should be kept 
below the safe tolerance level. Marinelli, Quimby, and Hine® computed this 
level for many of the isotopes used clinically. Using the tolerance value ac- 
cepted by radiologists for x-ray (0.1 roentgen per day), they calculated the 
dose for each isotope so that not more than 0.1 roentgen equivalents (8.4 ergs 
(im.) of radiation energy will be delivered to any tissue of the body during 
the first twenty-four hours following administration. This value will depend 
on the half life of the isotope, the energy of its radiations, the rate of elimina- 
tion from the body, and the specific localization in special tissues of the body. 
For example, radioiodine, which becomes highly concentrated in the thyroid 
gland, has a much lower ‘‘tolerance dose’’ than radiosodium, which is dis- 
tributed quite ubiquitously. ‘‘Safe tolerance doses’’ for some of the clinically 
- Read before the Sixth Annual Seminar for the Study and Practice of Dental Medicine, 
The Desert Inn, Palm Springs, Calif., Oct. 26, 1949. 
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useful isotopes are given in Table I of the first paper. In addition, it is recom- 

mended that a tracer dose of radioisotope should not be repeated in the same 

patient until at least 5 half lives have elapsed since the previous dose. Many 

also fee| that the half life of the isotope used should not exceed two months to 

avoid any possibility of chronic radiation effects. The three radioisotopes in 

common clinical use—P*, 1'*', and Na**—are well within this limit. 
Radioactive Phosphorus—P** 

P* was the first radioactive isotope to be produced artificially and the 
first to be used in the treatment of disease. It is still one of the most useful. 
It is cheap and readily available; the half life is convenient (14.3 days) and 
its beta radiation is energetic and easily measured. 

Phosphorus is involved in almost all the metabolic processes in the body, 
so P** has proved invaluable in studying problems of protein, fat, and earbo- 
hydrate metabolism. As one of the important constituents of the skeleton, 
it has also been widely used in studying reactions of bones and teeth. 


Uptake by Tumors.—NSince phosphorus is an essential component of the 
nucleoprotein formed in growing ¢ells, uptake of P*? is greater in areas of 
rapid cell growth such as are found in tumors. This facet has been applied c¢lin- 
ically to the localization of brain tumors and superficial breast caneer.? A 
sensitive Geiger counter tube is used in vivo to detect areas in which P** is 
concentrated. Unfortunately, loeal arcas of infection and inflammatory reaction 
will also show an increased uptake of P**, even when no eaneer is present. 


However, the method has proved of considerable value in certain eases. 


Treatment of Leucemia.—Leucemia is a kind of cancer of the bone marrow 
cells, which produces an excessive number of white blood cells. The rapid 
uptake of P*? by such proliferating cells and the heavy deposition of P** in 
bone suggested a means of specifically irradiating these abnormal cells. It 
was felt that such treatment would be particularly beneficial, since leucemic 
cells are quite sensitive to the effects of radiation. Indeed, one of the standard 
methods of therapy was deep x-ray. 

The first patient was treated in 1936, and in 1939 Lawrence, Scott, and 
Tuttle’ reported the response in chronic leucemia and recommended its elin- 
ical use. It is now widely accepted as a method of treatment. The results 
obtained have been reviewed by Reinhard et al.° and Byron Hall.? Effects 
of radiophosphorus treatment of chronic leucemia appear to be at least as 
satisfactory as x-radiation and produce far less discomfort to the patient. 
While Lawrence claims that P** treatment may prolong life somewhat, it is 
only palliative, and eventually the patient no longer responds to further treat- 


men. 


Treatment of Polycythemia Vera.—Radiophosphorus has also proved 
very useful in the treatment of polycythemia vera,’® a rare blood disorder in 
which there is an excessive production of red blood cells. Again the P* acts 
on the abnormal cells in the bone marrow responsible for the excessive pro- 
duction of red cells. A single course of treatment may bring about a remis- 


sion of symptoms lasting six months to several years. In most medical centers 
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where P* is available, it is now considered the method of choice for treating 
polyeythemia vera. 

Treatment of other types of tumor with P** have on the whole proved 
very unsatisfactory. 

Treatment of Superficial Skin Tumors.—Recently B. V. A. Low-Beer™ 
used P* to treat superficial skin lesions, including basal-cell carcinoma and 
hyperkeratoses. The P* is soaked up on a piece of blotting paper, which js 
applied directly to the skin. The beta radiations from the P*? penetrate only 
a few millimeters into the skin, irradiating the superficial lesion without effect 
on the deeper structures beneath. 

‘‘Tagged’’ Red Cells.—Hevesy observed that red blood cells suspended 
in a solution of P*? rapidly picked up the radiophosphorus which became 
firmly fixed in the cell structure and was only slowly released. Such red cells 
‘tagged’’ with P** have been used to measure the circulating red cell volume 
in patients under various clinical conditions. They have been particularly 
useful in studying the problems of surgical shock. 

Radiophosphorus Colloids.—Recently colloidal suspensions of insoluble 
chromic phosphate tagged with P** have been used by Jones and Lawrence in 
the treatment of leucemia. The radioactive colloidal particles rapidly loeal- 
ize in the reticuloendothelial cells of the liver, spleen, and bone marrow, spe- 
cifically irradiating the leucemic cells there. However, the results to date 
have not been as consistent as those with inorganic phosphate P*. 

Since the colloidal particles are insoluble and tend to remain at the site 
of injection, they have been used to infiltrate and irradiate tumors in the 
body. Allen, Hempelmann, and Womack’ used chromie phosphate colloids 
to irradiate mouse tumors; Hahn et al.!* used radioactive gold (AU*"*) colloids 
to infiltrate and irradiate areas of cancer in human beings. 


Radioactive Iodine—I'*! 


Radioiodine and radiophosphorus are the two isotopes which have been 
most extensively used clinically. Indeed, these two isotopes account for over 
two-thirds of the isotope shipments from Oak Ridge. The isotope commonly 
used, I'*!, has an eight-day half life and emits both beta and gamma radiations. 

Study of Thyroid Metabolism.—The metabolism of iodine is closely linked 
with that of the thyroid gland, which contains most of the body iodine, and syn- 
thesizes it into the thyroxin component of the thyroid hormone. Initial studies 
in experimental animals showed that the radioiodine was rapidly concentrated 
in the thyroid gland. I'** has been used in research on the steps in thyroxin 


synthesis, the physiological factors involved, and the effect of pharmacological 


agents on thyroid function. 

Diagnosis of Thyroid Disease.—Hamilton and Soley™ studied the uptake 
of radioiodine directly in patients by placing a Geiger counter over the skin of 
the neck directly above the thyroid gland. By this in vivo technique, charac- 
teristic uptake curves were obtained in normal human beings and in patients 
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with thyroid disease. In normal individuals, there is rapid uptake of ['™ 
during the first twenty-four hours, reaching a steady value on the second day, 
and remaining at this level for several weeks. In toxie goiter with hyper- 
thyroidism, there is very rapid uptake of I'*' during the first few hours, reach- 
ing a Sharp peak, and then declining rapidly. In the opposite condition of 
hypothyroidism or myxedema, the thyroid took up little or no radioiodine. 
These uptake curves have been used to aid in the diagnosis of thyroid disease. 

Haines and Keating analyzed the rate of urinary excretion of radioiodine 


as a means of distinguishing different types of thyroid dysfunction. 


Treatment of Hyperthyroidism.—Radioautographs of thyroid tissue from 
glands removed surgically from patients previously given radioiodine revealed 
that the greatest uptake of I'*' oceurred in areas of hyperfunctioning thyroid 
tissue. This suggested a means of specifically irradiating these overactive 
cells without appreciable damage to the normal ecells. Early trials in Boston, 
New York, and San Francisco demonstrated the feasibility of this method of 
treating hyperthyroidism. The results obtained compared favorably with 
those following surgery or thiouracil treatment.'® Radioiodine therapy is 
now a well-established procedure and almost a thousand cases of hyperthy- 
roidism have been treated with no apparent serious complications. How- 


ever, it 


a recent paper Gorbman'® reported tumors of the trachea and the 


pituitary in mice following toxie dosages of I'*', and there is some reluctance 


to use this method, particularly in younger patients. 


Treatment of Thyroid Cancer.—Unfortunately, attempts to treat thyroid 
eancer with radioiodine have been generally unsuccessful, because the cancer 
cells do not usually pick up I'**. In a few eases in which the thyroid cancer 
$1 


was well differentiated and concentration of I'*! did oceur, regression of the 


tumor and relief of pain was obtained. 


‘‘Tagged’’ Diiodofluorescein and Iodinated Plasma.—In addition to these 
specific applications in diagnosing and treating thyroid disease, radioiodine 
has proved useful in other elinical conditions. G. E. Moore’ used diiodo- 
fluorescein ‘‘tagged’’ with I'* to aid in the localization of brain tumors, sinee 
this dye tends to localize in the tumor area. This is of great assistance to the 
surgeon, since it permits exposure of the tumor with the minimum injury to 
normal brain tissue. 

Radioiodine has also been used to ‘‘tag’’ blood plasma by iodination of 
of the protein. This ‘‘tagged’’ plasma provides an excellent tool for studying 
changes in blood volume in kidney disease, shock, and heart disease. 


Radiosodium—Na?*' 


Despite its short half life (14.8 hours), this radioactive isotope of sodium 
is finding increasing elinieal use. Indeed, the short half life is an advantage, 
since there is no problem from long-continued radiations. It emits a gamma 
radiation, so that it may be easily measured in vivo an added advantage in 


clinical work. 
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Extracellular Fluid.— Measurement of the extracellular fluid is important 
in regulating fluid balance in such conditions as surgical shock, nephritis, and 


heart failure. Radiosodium provides one of the simplest and most accurate 


means of measuring this value clinically..* Since sodium is primarily an extra- 
cellular ion, and is distributed very rapidly throughout this space, it is only 
necessary to inject a measured dose of Na?** tagged sodium chloride intra- 
venously, allow time for thorough mixing, and then determine the dilution, 
For example, if 15 ¢.c. of a solution of ‘‘tagged’’ sodium chloride is injected, 
and after mixing the concentration of this Na**Cl in blood serum is only 
14 ooo Of the original, this dose must have been mixed and diluted with 1,000 
by 15 e@.e. (or 15,000 ¢.c.) of extracellular fluid. Actually, a slight correction 
must be made for urinary excretion of Na** and uptake by bone. 

Bureh et al.'!® studied the rate of turnover of radiosodium in patients with 
heart failure, and observed a more rapid diffusion of the ‘‘tagged’’ ion into 
the tissue spaces. Urinary excretion of Na** was considerably reduced. With 
treatment and improvement in the cardiae function, the excess radiosodium 
was quickly eliminated. These studies have shed considerable light on the 
mechanism of edema production in heart failure. 


Circulation Studies.—Decause of the ease with which the gamma radiation 
from Na** ean be detected in vivo, it has proved very useful in measuring the 
circulation time in patients with heart disease. <A solution of isotonic saline 
containing Na?‘ is injected into a vein in one arm; a sensitive Geiger counter 
tube detects its arrival in the arteries of the opposite arm. It is thus pos- 
sible to measure accurately the time required for the blood to pass from the 
vein, through the heart and lungs, and out in the arteries of the opposite side. 

Radiosodium has also proved extremely useful in studying disease of the 
peripheral circulation. In a recent review, Quimby” 


discusses some of the 
diagnostic applications. Following intravenous injection of a solution of 
radiosodium chloride, the Na** rapidly passes from the serum into the extra- 
cellular tissue spaces. The speed with which equilibrium is attained depends 
largely on the efficiency of the circulation to the part. Since the accumula- 
tion of Na** in the tissues can be measured quite simply in vivo, it is possible 
to determine the time for equilibrium to be reached in any of the peripheral 
areas of the body. For example, the uptake in the affected leg is much slower 
in cases of thromboangiitis obliterans and arteriosclerosis. It is often possible 
by this technique to determine the limits of impaired circulation, and so choose 
the best location for amputation.2?. Mufson, Quimby, and Smith*®® have also 
used this technique to determine the efficiency of drugs used to treat periph- 
eral vascular disease. 

Absorption Studies.—Since sodium is a normal physiological constituent, 
and is easily absorbed, Na** has been used to study the absorption across 
various body membranes. In the form of sodium chloride, it has been used to 
study the passage of ions across the placenta or into the spinal fluid and the 
humors of the eye. Absorption from the normal vagina was found to be very 
low; immediately after delivery the absorption of Na** increased ten to one 
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hundred fold.2* This increased absorption emphasizes the danger from ab- 
sorption of toxie materials from the vagina at this time. 

Treatment of Leucemia.—Because of its wide distribution in the body 
and its energetic radiations, Na** has been used by several groups as a sub- 
stitute for total body x-radiation in the treatment of chronic leucemia.** *° 
The method does not appear to hold any advantage over the more conventional 
x-radiation, and does not give the specific irradiation of the leucemie cells and 
bone marrow which is obtained with P*. 

Radioiron—Fe*’, Fe*° 

Two radioactive isotopes of iron have been used in medical researech—F'e*? 
47-day half life) which emits both beta and gamma radiation, and Fe™® 
4-vear half life) which emits a very soft x-ray. The material available from 
the pile through the A.E.C, consists of a mixture of both isotopes. 

Iron Metabolism.—The principal contributions of radioactive iron to elin- 
ical medicine have been through studies of iron metabolism in experimental 
animals. These studies revealed that iron exeretion from the body is nor- 
mally negligible; that absorption of dietary iron from the gut is dependent 
on the need of the body for iron, so that little or none is absorbed when the 
body stores are replete; that considerable iron can be stored temporarily in the 
liver; and that the iron liberated by hemoglobin breakdown is quickly re- 
utilized by the hone marrow in new hemoglobin formation. 

Iron Absorption.—Radioiron has been used clinically to demonstrate in- 
creased iron absorption in patients with iron deficiency, in growing children, 
and in pregnant women. In such patients, ferrous salts of radioiron were 
found to be absorbed five times as well as the corresponding ferrie salts.*® 

‘‘Tagged’’ Red Cells.—Since the radioiron in hemoglobin is not lost un- 
less the red cell is broken down, it provides a very stable ‘‘tag’’ for the red 
blood cells. Some of the most important applications of radioiron have in- 
volved the use of such ‘‘tagged”’ cells. They have been used to measure ac- 
curately the circulating red cell volume in surgical shock, hemorrhage, and 
severe burns.**? Radioiron has also been used to study the survival time of 
transfused blood cells and so determine the best methods of blood storage.*® 


Miscellaneous 
Radiogold—Au'”* 


This isotope has a 2.7-day half life and emits both beta and gamma radi- 
ations. It has been used in colloidal form by Hahn et al.’ and others for treat- 
ment of leueemia, and for infiltration of tumors, especially of the cervix. 


Radiocobalt—Co*”’ 


Co*’ has a 5.3-year half life, and emits an energetic gamma ray. Because 
of its long half life, and the ease with which cobalt may be alloyed in metal 
probes, it has been used as a substitute for radium needles with very good ef- 
fects. It is cheaper than radium and it is possible to obtain very intense radi- 
ation sourees of Co*® 
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Radiostrontium—Sr*® 
Since radiostrontium behaves like calcium and localizes in bone, it was 
hoped that it might be used to treat osteogenic bone sarcoma. However, these 
tumors are quite radiation-resistant; the results were disappointing. In one 


ease of cancer of the prostate with secondary bone metastases and terrific 
bone pain, administration of radiostrontium resulted in regression of the 
metastases and prompt relief of pain.”® 


Conclusions 


Although still in the stage of development, use of radioactive isotopes in 
the study and treatment of disease has achieved a permanent and important 
place in clinical medicine. While no miracles are to be expected, continuing 
progress, particularly in research, should be reflected in the medical advances 
of the future. Use of isotopes involves special hazards and should be re- 
stricted to individuals with some experience with radiations and to institu- 
tions equipped to provide proper safeguards. In such hands, isotopes will con- 
tinue to provide useful tools for medical science. 
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IMPLICATIONS OF ATOMIC ENERGY IN MEDICINE AND 
DENTISTRY. III. APPLICATIONS IN THE STUDY 
OF BONES AND TEETH 


D. HArotp Copp, M.D., Px#.D.,* BERKELEY, CALIF. 


HE value of radioactive isotopes in the study of bones and teeth has been 
j fenathane in previous reviews.''? Minute amounts of radioisotope may 
be measured with great sensitivity; the actively metabolizing element so 
“tagged”? may be readily distinguished from the mass of inert mineral in the 


skeleton; and the actual exchange of mineral may be determined. Although 


this paper will deal primarily with applications of radioisotopes in this field, 


other aspects of bone metabolism will also be considered. 


Radioactive Isotopes Available 
Radioisotopes of importance in skeletal studies are listed in Table I of 
the first paper in this series. They inelude the following: 


Radiophosphorus—P:2 (Half Life, 14.3 Days).—This has been by far the most useful 
sotope because of its important position in the bone mineral. It is ideal in many respects. 
Its half life is convenient; the beta radiation which it emits is easily measured; it is 
relatively safe when used in human beings in small doses. 

Radiocalcium—Ca‘5 (Half Life, 180 Days).—This represents the other important 
omponent of bone salt. The very weak beta radiation which it emits is hard to measure, 


ind the preparations of Ca45 available are expensive and have a low specific activity. The 


ong half life and fixation in bone make it hazardous for use in human beings. Because 
if these disadvantages, work with Ca45 has been limited. 

Radiostrontium—Sr*? (Half Life, 55 Days) and Sr% (Half Life, 30 Years).—Both 
these isotopes are formed by nuelear fission of uranium and are available from the A.E.C, 


t 


ie carrier-free state and at low cost. Since the biological behavior of stronium is 


very similar to that of ealeium (which is the adjacent element in the alkaline earth series), 
, 


these isotopes have been extensively used as ‘‘stand-ins’’ for Ca45 in studying calcium 
. e 7 


etabolism. However, the half life, particularly of Sr9, is so long as to discourage its 
se in human beings. 

Radiofluorine—F's (Half Life, 112 Minutes).—Despite the great interest in fluorosis 
ind caries prevention with fluorides, the half life of this isotope is so short as to preclude 


| but short-term experiments. 
Radiosodium—Na2: (Half Life, 14.8 Hours).—This isotope has found some limited 
n studving the sodium fraction of bone. 
Radiocarbon—C1!.—Carbon is an important component of bone matrix and bone salt. 
he fixation of the long-lived C14 in bone has been considered one of the most important 


hazards in the use of this isotope. 


Properties of Skeletal Tissue 
The bones and teeth are connective tissue structures whose principal 
characteristic is rigidity. This is imparted to the organic matrix by impreg- 
nation with mineral bone salt. The latter resembles closely the mineral hy- 
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droxyapatite, which has the formula 3Ca;,(PO,).-Ca(OH).. Fluorine as F, 
may substitute for the (OH)., and carbon may substitute for both phosphorus 
and ealeium.* In addition, small amounts of Ca may be substituted with 
Mg. or Nav. 

The organic osteoid matrix is laid down by the bone-forming osteoblasts, 
and normally ealeifies promptly. In calcium and phosphorus deficiency, min- 
eralization may not oceur, and the unealecified osteoid matrix may be observed 
in histologic sections. This is the condition found in rickets. 

Two general types of bone may be distinguished by their structure: 
spongy bone consists of a loose network of trabeculae, with a large surface 
area of bone. It is the principal site of calcium and phosphorus storage, and 
the amount varies widely with the nutritional state of the animal. Compact 
bone, as its name suggests, is solid kone tissue, with only very small channels 
(the Haversian canals) to bring blood vessels and nutrition. This is the strue- 
tural bone which provides rigid support for the body. It is a relatively stable 
fraction. In many respects the dentine of the teeth resembles compact bone. 
Enamel is even more dense. 

Growth of long bones, like the femur and tibia, is accomplished by pro- 
liferation of cartilage cells in the epiphyseal dise. Cartilage, which lacks the 
rigidity of bone, permits growth while still maintaining the integrity of the 
bone. The cartilage cells progressively degenerate and are replaced by new 
bony trabeculae. This process continues until skeletal growth in the bone 
ceases and the epiphysis closes. 

Remodeling of the bone is accomplished by resorption of the old bone 
tissue (under the action of the giant-celled osteoclasts) and replacement by 
new bone (laid down by the osteoblasts). Bone resorption involves the re- 
moval of both organie matrix and bone salt. It is interesting that unealcified 
osteoid matrix is exceedingly resistant to resorption. 

In Vivo Metabolic Studies With Radioactive Isotopes 

P*?In the very first experiment with radiophosphorus, Chiewitz and 
Hevesy* observed a rapid uptake of P*? by the bones and teeth of the rat. The 
uptake was greatest in areas of growth. In rabbits they found that 0.180 per 
cent of the phosphorus in the epiphysis of the femur was turned over in one 
hour, as compared to 0.056 per cent for the shaft. After nine days the phos- 
pharus ‘‘turned over’’ in the epiphysis was 11.2 per cent compared to 3.2 per 
cent for the shaft. This concentration of P*? in the epiphyseal region may 
also be demonstrated with radioautographs.* It is probably related to the 
active bone growth in this area, and the large amount of spongy bone which 
is present. The same difference is shown by the rat incisor. The uptake at 
the growing root was over one hundred times that at the tip.’ Similar results 
were obtained by Manly and Bale® who observed that the active deposits of 
P®? in the new dentine at the incisor root gradually moved out to the tip as 
the tooth grew. 

Manly et al.® attempted to relate the P** uptake by bones and teeth at 
twenty-four hours to the P** level in the blood, Taking the ratio of P**/P in 
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blood twenty-four hours as 1, they found that the ratio for epiphysis was 
1/6 of this; for shaft was 1/12 of this; for whole incisors was 1/12 of this; 
and for molars was 1/50. From these results they postulated a ‘‘labile’’ and 


a ‘‘stable’’ mineral fraction in the skeletal tissues. 
Weissberger and Harris'® and Falkenheim"™ reported decreased uptake 


of P y bone with inereasing age. This no doubt reflects the slowing down 
of bone growth in their animals. For example, the skeleton of young 7-week 


old rats took up 40.5 per cent of a dose of P** as compared to 16.8 per cent 
taken up by 6-month old adult animals.’? 

Armstrong'® measured the rate of bone turnover in mature rats with P*. 
He found that after the tenth week following injection, the ratio of P*?/P in 
urine was identical with that in blood and did not change appreciably over a 
4-week period. One humerus was removed at 11 weeks, the other at 14 weeks. 
The activity of P** in the bone decreased 9.2 per cent in this 3-week period 
which, on the basis of urinary excretion, indicated that at least 230 days would 
be required for complete exchange of the phosphorus in the humerus. 


Ca*, Sr 5% °° These isotopes have all been used in studies of caleium 
metabolism, and so will be considered together. Pecher't compared the me- 


tabolism of radioealeium, radiostrontium, and radiophosphorus in mature 
mice, and observed that, in contrast to P*,+ both Ca* and Sr* were retained 
almost exclusively in the skeletal structures. This was clearly shown in radio- 
autographs of undeealeified bone, in which Sr* was found only in the bone 
mineral, while P* was also observed in the bone marrow and muscle. This is 
not surprising, since over 99 per cent of the body calcium is found in the skele- 
ton (including the teeth). Armstrong and Barnum” obtained the same results 
in rats. They found that the uptake and retention of both Ca* and P* in the 
skeletal tissues decreased in the following order: femur epiphysis; femur 
shaft; incisor tooth dentine; incisor tooth enamel; molar tooth dentine; molar 
tooth enamel. 

As with radiophosphorus, the relative uptake is much greater in young 
growing animals than in adults.’® Actively growing bone may retain two to 
five times as much radiostrontium as bone from skeletally mature animals. 
Increased uptake of radiostrontium and radiocalcium may be demonstrated 
with radioautographs in regions of new bone formation, such as the epiphyseal 
zone of growing bone, the eallus of healing bone fractures,’ and certain bone 
tumors.?® 


C'*—MecLean, Curtis, and Bloom’? and Armstrong et al.?° demonstrated 
the deposition of radiocarbon in bone and tooth by radioautographs. Al- 
though only 1 to 2 per cent of the administered dose of ‘‘tagged’’ bicarbonate 
was actually fixed in bone, there appeared to be little loss of C’* from bone 
even over a period of four months. Because of the long half life of C™ 
9,100 years) and this fixation in bone, there is some concern over the possible 
development of bone tumors from chronic radiation if this isotope gets into 
the body. 


+The symbol P* indicates phosporus “tagged” by its content of radioactive phosphorus. 
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In Vitro Studies of Mineral Exchange With Powdered Bone Ash 


Very rapid uptake of P**, Ca**, and other isotopes by bone has been dem- 
onstrated in vivo, even in the absence of bone growth. Adsorption and jonic 
exchange has long been considered one of the most likely mechanisms to ex. 
plain this phenomenon. Radioactive isotopes provide an ideal tool for study- 
ing such ionic exchange; the ‘‘tagged’’ isotope which is exchanged may be 
readily distinguished from the nonradioactive element originally present in 
the bone. 

Hodge et al.*! studied the adsorption of P** in solution as phosphate by 
finely ground ash of bone, dentine, and enamel, and compared it with that of 
finely ground hydroxyapatite. The uptake was similar in all four, although 
the actual exchange was greatest with bone ash. Hydroxyapatite, dentine, 
and enamel followed in decreasing order. However, after sixty-four hours, 
the order of uptake was reversed. Similar results were obtained with Ca*, 2 
Sr**, 25 Na*4,?4 and F'S.?5 The uptake appears to depend on the erystal size, 
and the diffusion rate of the ions into bone. It is quite probable that much 
of the mineral exchange in mature bones and teeth oceurs by this mechanism. 

By determining the the point at which equilibrium is reached, it is pos- 
sible to obtain a measure of the exchangeable mineral in the ash. After seven 
days the incorporation of P** into bone ash in vitro reaches a steady state; 
at this time about 20 per cent of the bone phosphorus has undergone exchange. 
This fraction is accounted for by the phosphorus at the surface of the hydroxy- 
apatite crystals. Similar results were obtained with Ca**.*? Approximately 
20 per cent of the calcium in bone ash was found to be exchangeable, as 
demonstrated by adsorption of Ca** from solution or by desorption from 
‘‘tagged’’ bone ash. 

However, experiments by Neuman and Mulryan* showed that the be- 
havior of ground fresh bone differed markedly from that of bone ash. After 
forty-eight hours, the exchangeable phosphate amounted to 50.4 per cent of 
the total phosphorus of fresh subperiosteal bone as compared to 12.7 per cent 
for a similar bone sample which had been ashed. Unlike the bone ash re- 
action, this uptake of P*? by fresh ground bone was not reversible, and it was 
also affected by temperature. These experiments indicate that simple adsorp- 
tion and ion exchange alone are not adequate to explain the uptake of P* by 
fresh bone. There appears to be an active metabolic process involved, which 
is most marked in areas where new bone is being formed (such as the perios- 
teal and epiphyseal regions). Neuman and Mulryan suggested that this may 
correspond to the ‘‘reerystallization’’ process described by Hevesy. 


Parathyroid Effects 


The effect of massive doses of parathormone on the metabolism of P* and 
Sr** has been studied by Tweedy.** When P* was injected one hour following 
a dose of 500 units of hormone, there was a moderate increase in urinary eX- 
eretion and a shift of P*? from bone to soft tissues.*7 Even larger doses were 
necessary to obtain an effect with radiostrontium.** There was some decrease 
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in the skeletal uptake of radiostrontium, and an inerease in urinary excretion. 
It is eresting that even with such large doses and histologic evidence of 
very active bone resorption, the net uptake of Sr* is still very similar to that 
in the untreated animal.?® This would indicate that active bone formation is 
taking place simultaneously with the resorption process. 


Studies of Rickets 


Rickets is an exceedingly interesting condition with respect to bone me- 
tabolism, sinee it is characterized by failure of the bone matrix to become min- 
eralized. This may be due to a nutritional deficiency of phosphorus, calcium, 
or vitamin D. Cohn and Greenberg* studied the effeet of classical rat rickets 
on the metabolism of P**?. They observed an increase in the absorption of 
radiophosphorus from the gut, and an increased deposition in bone when the 
rachitic rats were treated with vitamin D. Morgareidge and Manly*! observed 
a sharp inerease in the bone uptake of P** between fifty-four and seventy- 
two hours after treatment, and found that this coincided with the appear- 
ance of a positive silver line test for healing. Similar studies with radio- 
calcium and radiostrontium*® also showed an increase in adsorption and bone 
deposition following treatment. An ingenious technique for vitamin D assay 
using radiostrontium has been suggested by Weissberger and Harris.** The 
winary excretion of radiostrontium is very high in rachitie rats; following 
vitamin D therapy the urinary excretion falls, as Sr* is diverted to the eal- 
cifying bone. They found that the fall in urinary excretion appeared to be 
directly proportional to the logarithm of the dose of vitamin D. 


Severe Phosphorus Deficiency 

An extremely severe ricket develops in rats reared on a diet very low in 
phosphorus. Even when presumably adequate vitamin D is present in the 
diet, the osteoid matrix fails to ealeify and indeed there may be active bone 
resorption. Day and MeCollum* consider that this demineralization is neces- 
sary to provide phosphorus from bone to supply the essential needs of the cells 
of the body for this element. Their theory is supported by work with radio- 
phosphorus and radiostrontium.** There is a shift of radiophosphorus from 
hone to soft tissue in such animals, and a marked reduction in the uptake of 
radiostrontium by the skeleton. 

Coleman, Becks, et al.*® studied the histologic changes in bones and teeth 
in these animals with severe phosphorus deficiency. In the younger animals, the 
epiphyseal dise of the tibia has a very wide band of cartilage; at seventy days, 
much of the broad eartilage plate has been replaced by unealcified osteoid 


matrix. Similar lack of mineralization is observed in the teeth. 


Kinetics of Radiostrontium Uptake 


The kinetics involved in the uptake of radiostrontium by bone, and the 
exeretion in urine, has been studied by Jones and Copp in young normal 
rats, in young rachitie rats, and in mature adult normal rats. By relating 
the uptake by bone to the blood level of Sr,* a measure of the actual uptake 
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by bone is obtained. The uptake by adult bone was slow and steady through- 
out the first hour, and was such as would be expected from a simple adsorp- 
tion-ionie exchange reaction. 

In the young animals, on the other hand, there was a very rapid initial 
uptake of Sr* by bone, reaching equilibrium after one to two hours. The high 
level of Sr* was retained after two and four days. A similar rapid initia] 
uptake was observed in the rachitie rats, reaching a value at one hour far 
above that in the adult rats, and almost as high as in the normal young an- 
imals. However, at the end of four days most of this Sr* was lost again from 
the rachitic bone. These results suggest that in the young bone there is rapid 
uptake of Sr* in a labile fraction, which rapidly attains equilibrium with the 
blood. In the normal animal, this Sr* is retained in the bone, presumably 
fixed in the new bone salt. In the rachitie animal, bone salt is not being de- 
posited, and the labile Sr* would be lost to the blood and exereted in urine. 
Indeed, the urinary clearance of Sr* in the rachitie rats was almost ten times 
as high as in either the young or adult normal animals. A hypothetical mech- 
anism for calcification has been suggested by these findings, involving a labile 
combination of Sr* (or caleium) with bone osteoid, and subsequent mineraliza- 
tion. In the rachitie animals the mineralization does not occur because of the 


low level of blood phosphate. 


Studies of Teeth 

The uptake of radiophosphorus by teeth was studied by Hevesy et al.* 
The slowest turnover occurred in molars; the fastest in the growing root of 
the rat incisor. The uptake of P* by human teeth was so slow that he esti- 
mated that 250 days would be required to replace 1 per cent of the phosphorus 
present. 

Barnum and Armstrong*® studied the possible routes by which P* might 
gain access to the tooth mineral. By covering various parts of the tooth with 
collodion and incubating for several days in a solution of ‘‘tagged’’ phosphate, 
they were able to show that the chief route of penetration was through the 
pulp, while considerable amounts also entered through the cementum surface, 
and traces entered through the enamel. Wasserman et al.*® studied the same 
problem in vivo in dogs. When the pulp was injured or the pulp canal was 
blocked, the tooth only absorbed 1/10 as much P* as did a normal tooth. This 


presumably entered through the cementum, since only traces penetrated the 


enamel. 

Blayney, Wasserman, et al.*! studied the effect of caries on mineral ex- 
change of P** in human teeth. The ‘‘tagged’’ phosphate was given to the 
patients in a mouthwash a short time before the tooth was extracted. In 
sound teeth there was very little uptake of P* by enamel, and none at all 
penetrated into the dentine. However, when the dentine was exposed by a 
carious cavity, considerable exchange and uptake took place. This suggests 
that topical applications (such as fluoride solution) may have value in the 
presence of caries. 
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dersen and Schmidt-Nielsen*? made a detailed study of phosphorus up- 


take human teeth. Some exchange of P** occurred between saliva and 
enamel, but the amount was small compared with the uptake by dentine from 
pulp. Etching of the enamel surface with acid increased the P* uptake 
tent 

Radiofiuorine 


In view of the importance of fluorine in relation to the caries problem 
and the present interest in topical application of fluoride solutions, it is un- 
fortunate that the radioactive isotope available, F'*, has a half life of only 
112 minutes. Despite this, Volker et al.** carried out short-term experiments 
into dental tissues. Cats and rats were injected with 


* 


on the penetration of F* 
radiofluorine and then sacrificed thirty-five minutes later. Only small amounts 
of F* were found in the saliva, and none could be detected on the enamel sur- 
face of the teeth. Radiofluorine was found in the dentine close to the pulp, 
and there were heavy deposits in the actively growing roots of the rat incisors. 
This suggests that fluorine is incorporated in the tooth primarily during the 
laying down of the tooth mineral. 


Deposition of Plutonium and Fission Products in Bone 


No diseussion of bone would be complete without consideration of the 
radioactive ‘‘heavy metals’’ which are deposited in the skeleton. These in- 
clude not only the very heavy elements like radium, uranium, plutonium, 
americium, and eurium, but also many of the radioactive elements which are 
formed in the process of nuclear fission. These present a constant hazard to 
those working in the atomie energy plants and laboratories. The fatal cases 
of radium poisoning which occurred among the watch dial painters indicate 
the potential danger from radioactive materials which deposit in bone. 

The metabolism of these elements has been discussed by Hamilton.** They 
fall into 4 groups: 

a. The alkaline earth metals, like radiostrontium and radium, are deposited 
almost exclusively in the skeleton, and resemble calcium in their behavior. The 
retention of these elements is greatest in growing individuals, particularly if 
they are deficient in caleium. Once deposited in the bone, removal from the 
body is very slow. 

b. Uranium.—Although not an alkaline earth metal, uranium resembles 
calcium quite closely in its behavior. The uptake by young growing rats 
is much greater than in adults; radioautographs show a concentration in the 
area of bone growth beneath the epiphysis; and the retention in bone is re- 
duced in rats on a rachitogenie diet. Radioautographs of teeth show high 
activity at the pulp surface of the dentine. 

c. Radioyttrium, Plutonium, and Neptunium.—The elements in this group 
are largely deposited in the skeleton, with 5 to 10 per cent in the liver and 
other soft tissues. Elimination from the body is very slow. Radioautographs 
indicate that they are deposited in the osteoid matrix and on the surface of 


the bone. 
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d. Radiocerium, Americium, and Curium.—Large amounts of these metals 
are originally deposited in liver. However, about 20 to 30 per cent are laid 


down in bone, and remain fixed there. Radioautographs show not only the 
localization on the surface of the bone, and in the osteoid matrix in rachitie 
rats, but also a peculiar spotty distribution throughout the compact bone of 
the shaft, corresponding to the location of blood vessels. 

Some of the problems of contamination with these radioactive metals 
are discussed by Copp et al.*° Schubert*’ suggested a method of treatment 
of plutonium poisoning by administration of large amounts of zirconium 
citrate solution. When administered promptly, this will remove a large part 
of the plutonium by urinary excretion. 

One of the major problems is to detect contamination with small amounts 
of these materials. Since they are deposited in teeth, it may be that exam- 
ination of an extracted tooth may tell whether dangerous amounts of these 
materials are present in the body or not. 


Conclusions 


Radioactive isotopes have opened up new possibilities for research on 


bones and teeth. Since minute amounts of the ‘‘tagged’’ element can be dis- 


tinguished from the mass of inert mineral in the skeleton, it is possible to 
measure the limited metabolic activities of these structures. In addition they 
are ideal for studying mineral exchange. There are many dental problems 
which could be attacked by these techniques, ineluding fluorosis, dental caries, 
root resorption, periodontal disease, and the effeets of endocrine and nu- 
tritional disturbances. 
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THE USE OF FLUORIDES IN THE PRACTICE OF DENTAL MEDICINE 


FrRANcIS A, ARNOLD, JR., B.S., D.D.S.,* BretrHESpA, Mb. 


N ORDER for the dental profession to appreciate and practice ‘* dental medi- 

dine’’ it is essential that each practitioner understand and employ some type 
of preventive dentistry. The restoration of dental tissues destroyed by disease 
and the arrest of progress of pathologic conditions known to exist cannot in the 
fullest sense be considered preventive dentistry. At the present time, the pro- 
fession is offered a number of methods and techniques which give reasonable 
promise of preventing, at least in part, the inception of one of its major diseases, 
dental caries. It is the purpose of this paper to review briefly and evaluate 
some of the scientific evidence suggesting the use of fluoride compounds for the 
control of dental caries. 

The evidence on hand at the present time suggests at least three practical 
methods whereby fluorides may be used to prevent, in part, those processes asso- 
ciated with the development of carious lesions of the teeth. These methods are 
as follows: first, the fluoridation of fluoride-deficient public water supplies,t 
increasing their fluoride content to an optimum level (1-1.5 p.p.m. F.); second, 
topical application of fluoride solutions to the erupted teeth; third, the addition 
of fluoride supplements to the daily diet. The successful application of these 
control methods demands a full understanding of the following principles: 
first, the most practical use of fluorides for the control of dental caries demands 
a complete change in the general philosophy concerning the treatment procedures 
consistent with furnishing a group population a good and safe water supply; 
second, the use of fluorides for the control of dental caries necessitates a change 
from the usual policy of treating an existing disease condition in an individual 
patient to employing prophylactic procedures on a group basis. 


Fluoridation of Public Water Supplies 


In many of the earlier studies on the etiology of mottled enamel (dental 
fluorosis) it was suggested that this pathologie condition affected the disease 
dental caries.’ It was not until 1938, however, that a specifie effect of fluoride- 
bearing waters on dental caries was demonstrated. At that time Dean® reported 
a lower prevalence rate for dental caries in areas where dental fluorosis was 
known to exist and where the public water supplies were known to contain 
excessive amounts of fluorides. The significance of the various levels of fluorides 
in water supplies as related to dental fluorosis had previously been demonstrated* 

; Read before the Sixth Annual Seminar for the Study and Practice of Dental Medicine, The 
Desert Inn, Palm Springs, Calif., Oct. 25, 1949. 
*Dental Director, United States Public Health Service; Associate Director, National 


Institute of Dental Research, National Institutes of Health. 
+See Reference 5 for classification of water supplies in regard to their fluoride content. 
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As illustrated in Table I, there is a definite correlation between the fluoride 
content of domestic water supplies and the prevalence of dental caries among 
the users of these waters.* It should also be noted that an optical percentage 
decrease in caries rates was observed in areas where the fluoride content was 
in the range of 1 to 1.5 p.p.m. of fluorine. Little, if any, increased benefit to 
the permanent teeth is demonstrated by the use of waters containing more than 
this amount. Other studies in the United States and many foreign countries 
have confirmed these observations. Thus, we can conclude that the use during 
the first fourteen years of life of domestic water supplies naturally containing 
‘permissible’? amounts of fluorides (1-1.5 p.p.m. F.) will materially reduce the 
amount of dental caries experience of any group of individuals. 

These results, together with considerable laboratory evidence,’ have led 
to the assumption that the disease dental caries can be partially controlled 
in group populations by the addition of optimum amounts of fluorides to public 
water supplies. On the basis of such an assumption, many communities in this 
country have proceeded to add fluoride compounds, generally sodium fluoride, 
to their public water supplies. Preliminary results in some of these areas indi- 
eate that such fluoridation of water supplies will produce results similar to those 
observed in communities using natural fluoride waters.* ° However, for a full 
evaluation of this method of caries control it is necessary to follow the results 
of this procedure over a period of years concomitant with the formation and 
subsequent exposure of teeth to the risk of dental disease. 

In recognition of the demand for an economical control procedure and 
realizing the time required for complete evaluation, the Board of Directors of 
the American Water Works Association has adopted a general polievt which in 
brief is as follows: 

In communities where there is strong public demand and the procedure has the full ap 
proval of the local medical and dental societies, local and state health authorities, and others 
responsible for communal health, the water departments may properly participate in a program 
of fluoridation of the public water supplies. The procedures are divided into two categories: 
(a) experimental, where the fluoride-dental caries hypothesis is being subjected to verification 
under acceptabie scientific methodology; (b) empirical, where the community provides the 
cost of fluoridation for the purpose of giving anticipated protection to the teeth of the 
oncoming generation of children at the earliest possible time while awaiting the outcome of 
controlled experiments. This policy may well serve as a guide to the dental profession when 
faced with the problem of advising communities in regard to fluoridation of their water 
supplies, 

Topical Application of Fluorides 

More or less as a sequel to the early studies demonstrating the effect of 
fluoride waters on dental caries came the results of numerous studies showing 
the effects of topically applied fluorides.{ Laboratory and animal experimenta- 
tion suggested that the effect of fluoride-waters on dental caries could be due 
to an increased fluoride content of the enamel. It was observed that the fluoride 
content of powdered enamel could be increased by exposure to solutions ot 
fluoride salts. Preliminary reports' ?? on small groups of individuals indicated 

*All children included for these studies had used the respective water supplies continu- 
ously, from birth, thirtv days in any calendar year being excepted. 
7J. Am. Water Works Assoc. 41: 575-579, 1949. 
tFor a review of this work see Reference 10. 
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al fluoride applications produced beneficial effects. In 1943, Knutson 








that 1 
and Armstrong™ reported on an adequate number of experimental subjects and 
demons! vated a definite beneficial effect by topical fluoride applications. This 
study ; continued for a period of three years’ and the results obtained over 
this period are shown in Table II. 
1 Il. Per Cent LESS NEW CARIES EXPERIENCE IN THE FLUORIDE-TREATED 
H QUADRANTS (LEFT) THAN IN THE UNTREATED QUADRANTS (RIGHT) 
OF A SELECTED GROUP OF MINNESOTA CHILDREN 
YEAR UPPER JAW LOWER JAW BOTH JAWS 
PER CENT LESS NEWLY CARIOUS TEETH ; ; 
142-194 46.0 30.3  _— 
142-1944 43.9 37. 41.4 
142-1945 36.6 36.8 36.7 
143-1944 18.2 43.8 16.6 
144-1945 22.6 21.6 22.2 
PER CENT LESS NEWLY CARIOUS SURFACES IN PREVIOUSLY CARIOUS TEETH 
1942-1943 14.0 11.1 I 
1942-1944 21.7 24.6 23 
1942-1945 28,2 19.3 2 
1943-1944 18.6 34.4 2 
1944-1945 36.8 28.3 33.1 
From Knutson, J. W., and Armstrong, W. D.: Pub. Health. Rep. 61: 1683, 1946. 


The data demonstrated a very significant reduction in the incidence of dental 
These 
results have been confirmed by other workers and a recommended technique was 
published in the Journal of the American Dental Association. A brief sum- 
mary of the experimental results up to 1948 may be gained from a statement by 


caries in those teeth which had been treated with the fluoride solution. 


(ialagan and Knutson :7¢ 

... the effects of topically applied fluoride on dental caries experience indicate that 
inder the conditions of the application technique employed: (1) A series of four topical 
applications of a 2 per cent solution of sodium fluoride, preceded by a single dental cleansing, 
effects a 40 per reduction in dental caries incidence. More than four applications 
lo not increase the caries-prophylactie effect. (2) The caries-inhibiting value of topically 
applied sodium fiuoride is not appreciably decreased during a 3-year period following treat- 
The omission of dental cleansing prior to a series of applications reduces the 
effectiveness of topically applied sodium fluoride solution by approximately half. (4) 
(pplication of a saturated solution of lead fluoride (0.07 per cent), using the same application 
solutions of sodium fluoride, is not associated with a significant reduction in 


cent 
ment. 


technique as for 


the incidence of dental deeay. 


Dietary Supplements of Fluorides 


On the basis of the present evidence that an increased fluoride consumption 


via water produces a resistance to caries, it can be assumed that the same effect 
will be brought about by the addition of fluoride salts to the daily diet. Scien- 
tific evidence of the effectiveness of any such procedure is lacking at the present 
time. MeClure’? compiled data with respect to the quantities of fluoride present 
in foods and drinking water and estimated the quantities of fluorine which would 
be ingested daily in drinking water containing optimum levels of fluorides (Table 
III). In that report he suggested as a possible control measure direct dietary 
supplements of fluorine. This control method was later discussed by Arnold"* 
and can be made a practical procedure in areas where fiuoride waters are not 


available. 
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TABLE III. SUMMARY OF ESTIMATED DAILY INTAKE OF FLUORINE FROM Foop 
AND FROM DRINKING WATER, DRINKING WATER CONTAINING 1.00 P.P.M, 
OF FLUORINE AND Dry SUBSTANCE OF Foop CONTAINING 0.10 TO 1.00 
P.P.M. OF FLUORINE 


DAILY “FLL U TOR INE INT AKE ‘ 





"| soeae TOTAL DAILY 

FROM FOOD ANI 
| 
| 





FROM DRINKING DRINKING | TOTAL DAILY 
AGE IN BODY WEIGHT WATER FROM FOOD WATER MG./KG. OF 
YEARS (KG.)* (MG.) (MG.) (MG.) BODY WEIGHT 

“lto3 | 8tol6 | 0.390-0.560 0.027-0.265 0.417-0.825 | 0.026-0.103 
4 to 6 13 to 24 | 0.520-0.745 0.036-0.360 | 0.556-1,105 | 0.023-0.085 
7 to 9 16 to 35 0.650-0.930 0.045-0.450 | 0.695-1.380 | 0,020-0.068 

10 to 12 25 to 54 0.810-1. 165 0.056- 0.560 | 0.866-1.725 0.016- 0.069 





From McC lure, F. J.: Am. J. Dis. Child, 66: 362, 1943. 

*Weight figures for ages 1 to 6 years taken from tables arranged by Woodbury, R. M.: 
Children’s Bureau, United States Department of Labor; figures for ages 6 to 12 years, taken 
from the 3aldwin—Wood weight—height—age tables for boys and girls of school age, pub- 
lished by the American Child Health Association. 





On the basis of present evidence it may be suggested that the dietary fluo- 
rides be increased by a daily supplement of approximately 0.5 mg. fluorine dur- 
ing the first two or three years of life and that this supplement be increased 
to 1.0 mg. fluorine for the remainder of the formative period of the teeth (8-9 
years of age excluding the third molars). At the present time, a limited study 
of such a procedure is being carried out at the National Institute of Dental 
Research but significant data will not be forthcoming for another two or three 
years. So far, on the few individuals whose erupted teeth were calcified under 
such a regimen of fluoride supplements, there is no evidence of fluorosis. This 
would be the first manifestation of any chronic toxicosis. 


Mechanism of Fluoride Effect 


An adequate explanation for the action of fluorides in preventing dental 
caries has not been demonstrated. The preponderance of evidence comes from 
the epidemiological studies regarding the effects of fluoride water supplies. This 
evidence is clear-cut in regard to the beneficial effect of using natural fluoride 
waters from birth to at least 14 years of age, and Deatherage'® and McKay,” 
together with others, have shown that the beneficial effect of fluorides is still 
demonstrable in adult life. Weaver's interpretation of his findings*' is not in 
full accord with these findings. Studies at Bauxite, Arkansas,”* and in Illinois’ 
present evidence which suggests that the period of tooth formation is the most 
important period of fluoride exposure. For example, individuals who had 
used fluoride waters during the formative period of their teeth retained their 
‘resistance’’ to caries even when exposed to a fluoride-free environment. How- 
ever, there is some evidence’® to suggest that the ‘‘resistance’’ is somewhat low- 
ered when an individual moves out of the fluoride area. 

The effects from the opposite changes in environment, e.g., moving from a 
fluoride-free environment to a fluoride environment, are not so clear-cut. Studies 
at Maywood, Illinois,® on a limited number of individuals indicated that there 
was no benefit to be gained at least after the first four or five years of life. 
Klein?* and Deatherage”* presented evidence suggesting that there is a beneficial 
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change in caries incidence when an individual moves into a fluoride area from 
a fluoride-free area. Russell®?® interpreted his results as showing that the 
ingest of fluorides only during tooth formation and prior to eruption does 
not change the caries incidence of these teeth. He also presented evidence*® of 


limited character suggesting that it is important to have a fluoride exposure for 
at least some period following eruption of the teeth in order to obtain the 
beneficial effects. The need for further research to answer these questions 
is quite evident. 

It has often been assumed that the decreased prevalence of caries in fluoride 
areas Was associated with an increased fluoride content of the tooth. Probably 
the results reported by Armstrong and Brekhus®* regarding an increased fluo- 
ride content of the enamel of sound teeth promoted this hypothesis. However, 
the results obtained more recently by MeClure** suggest that this difference in 
fluoride content is not consistent for the individual teeth. He suggested that 
an optimum level of fluorine in dental tissues will be associated with caries re- 
sistance, but this fluoride level will be a characteristic of the entire dentition 
and not limited to individual sound teeth alone. 

The manner of action of topically applied fluorides on dental caries is, at 
present, equally as difficult to explain as the effects of water-borne fluoride. 
From the standpoint of laboratory experiments one might assume that the fluor- 
ide ion is adsorbed onto the tooth surface structure. When so incorporated into 
the surface structure, the resistance of thesenamel to acid decalcification is in- 
creased. At the present chemical analyses have failed to demonstrate any in- 
crease in fluoride content of treated ‘‘whole’’ teeth. Electron diffraction studies 
of treated surfaces®® have shown a deposit of Cal’, salts on the surfaces. The 
permaneney of such deposits is questionable at present. Further studies of this 
type may possibly give us some clue as to a surface effect of a permanent 
nature. 

The results of studies where topically applied fluorides have been used are 
quite consistent in those eases in which the experimental techniques are com- 
parable. In carrying out the technique as described by Knutson,’® about a 40 
per cent decrease in caries incidence has been obtained. Some reports have 
shown negative results or much less beneficial effects.* ** ** It should be empha- 
sized, however, that in these studies variations in solutions, age groupings, and 
method of application were not similar to the technique used in the successful 
experiments. Such conflicting results do suggest the need for further research 
in order to explain the action of the fluoride solutions, 

One of the criticisms of the use of topical fluorides in the practice of den- 
tistry has been to the effect that at present we cannot select the particular 
patient on whom to use the procedure. It is difficult to determine from published 
data whether or not the 40 per cent reduction resulting from topical applica- 
tions occurred in greater degree in only a small portion of the experimental 
subjects, having little effect on the majority of patients. Knutson*? presented 
evidence, however, suggesting that the inhibition of carious lesions occurs in the 
large majority of the treated cases. Without doubt some patients who present 
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themselves ata dental office will not experience further carious lesions over a 
reasonable future period. To hesitate, on such an excuse, about using a caries. 
preventive procedure which is as little involved as topical fluoride applications js 
not practicing preventive dental medicine. 





As stated previously, the basis for the use of fluoride supplements to the 
diet is the epidemiological evidence regarding the beneficial effects associated 
with the use of fluoride water supplies. There is sufficient evidence on which 
to caleulate a daily prophylactic dose.’ As pointed out by Arnold,** the pro- 
cedure was recommended many years before the hazards of fluorides were known. 
Today we have sufficient knowledge to conclude that such levels of fluorine in 
water as are necessary to prevent dental caries would not constitute a hazard 
from adverse physiological effects. Since the dosages used in dietary supple- 
ments are based on average water consumption, we can assume the same degre 
of safety. Whether or not the intermittent higher dosages of fluorides will 
bring about similar results as have been observed when the same total amounts of 
this element are ingested over a period of hours is still to be demonstrated. 
One report on a fairly large group of individuals in which the results are ad- 
mittedly ineonelusive*! suggested that fluoride ‘‘medication’’ may produce 
beneficial dental effects. 








Summary 


Adequate presumptive evidence from epidemiological studies and labora- 





tory experimentation suggests that dental caries can be partially controlled by 





fluoridation of domestic water supplies. It may be concluded in the light of 






present knowledge that such a procedure will not be associated with adverse 






physiological effects. The full evaluation of the benefits of employing this 






method of caries control must await the final results of experimental studies now 






in progress. 






It has been adequately demonstrated on the basis of clinical trials that the 





topical application of fluorides to the teeth of children will materially reduce 





the incidence of caries. Variations in technique, types of solutions to be used, 






and individual susceptibility are some of the factors needing further study. 





Fluoride medication in the form of supplements of this element to the daily 
diet are suggested for use in those cases in which fluoridation of domestic water 







supplies would be impractical. Such a procedure should be carried out during 





the formative period of the crowns of the teeth, i.e., birth to 8 or 9 years of age, 





third molars excluded. 
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Anesthesiology 


EVALUATION OF GENERAL ANESTHESIA FOR RHEUMATIC 
HEART DISEASE 


ANTHONY -J. KARPAWICH, D.M.D., WorcESTER, Mass. 


HE rheumatie heart is the result of rheumatic fever which is an infectious 

but noncontagious disease closely associated with invasion of the body by 
Group A hemolytie streptococci. It is characterized by inflammatory changes 
in multiple (usually symmetrical) joints, irregular fever, and involvement of 
the heart to some extent in almost every ease.’ It is more frequent among 
the poor and more severe in the colder parts of the United States. The first 
attack oceurs usually between the ages of 6 and 12, but it may occur at any 
age. Reeurrences are frequent. The joint involvement, although often pain- 
ful and distressing, passes off without leaving any residual changes.” 

Symptoms and course are extremely variable and the diagnosis often is 
diffeult. The onset, particularly in children, may be. insidious, often following 
an attack of tonsillitis or sore throat. In adults it is more abrupt, and high 
fever, multiple joint involvement, and drenching sweats are the rule. Three 
major clinical manifestations are pathognomonic: migratory polyarthritis, 
Sydenham’s chorea, and carditis.* Associated with these major symptoms are 
numerous minor symptoms which occur to a greater or lesser degree. These 
are pallor, loss of weight, fever, tachyeardia, nausea, leucocytosis, increased 
sedimentation rate, and epistaxis. 

It is one of the most important of everyday diseases because varying de- 
grees of carditis occur, and permanent cardiac lesions develop in over 50 
per cent of the cases.‘| Any portion of the heart muscle may be involved in the 
process. There is a decided predilection for the mitral valve leaflets (97 per 
cent), resulting in varying degrees of insufficiency and stenosis. Valves so 
involved are frequently the site of subacute bacterial endocarditis. Treat- 
ment consists of absolute rest in bed for from several months to a year and 


sedation with salicylates during the acute episode. 


General Anesthesia for the Hospitalized Patient 
General anesthesia for rheumatice heart disease patients might properly 
be divided into two categories: the office case and the hospital case. Most 
authorities agree on hospitalization for one or several days previous to gen- 
eral anesthesia and exodontia in order to give sedation and premedication 
to the following types of patients: 
1. Those with an active case of rheumatic fever. 
2. A history of previous attacks resulting in extensive cardiac damage. 
3. Presenting symptoms of cardiac decompensation such as: 
a. Dyspnea. 
b. Palpitation. 
ce. Edema of ankle. 


d. Cyanosis. 
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4. Those with a history of rheumatic fever with valvular lesion and pre. 


vious decompensation. 


These conditions are considered a subnormal and extremely poor anes. 
thetic risk. Belinkoff® pointed out that in some cases such patients do not ex. 
hibit signs of heart failure for several days postoperatively, but, when the 
symptoms do appear, the task of saving them assumes one of heroic propor- 
tions. 

In the hospital, the patient has the advantages and benefits of all known 
means for safe treatment, including proper preparation and premedication 
as well as postoperative rest in bed and expert nursing care. Electroeardio- 
gram tracings can be studied to determine whether there may be a disturbance 
in the mechanism of the heartbeat. X-rays, as well as other important tests, 
may be taken to ascertain whether there is an extensive enlargement of the 
heart silhouette. Consultation with the cardiologist and anesthetist is recom- 
mended. From all known symptoms and findings, the selection of an agent 
for the already damaged heart should include a complete evaluation of the 
patient and the selection of the least toxie agent for that particular case. 

Levine® stated that the added load which the heart is asked to perform 
because of an anesthetic is not a great hardship to anyone who is able to walk 
moderately without much discomfort. However, he warned of certain diffi- 
eulties—the so-called ‘‘accidents’’ of heart disease which may develop. These 
‘faecidents’’ cannot be predicted and they constitute a major factor in in- 
creasing the risk of a general anesthetic. For example, the dislodging of 
emboli from silent mural auricular thrombi can result in a pulmonary infare- 
tion, hemiplegia, or arterial occlusion. Lundy’ feels that if any of these pa- 
tients undergo a general anesthetic, it may be well to explain to relatives 
that the person may die anytime before, during, or after the anesthetic or 
operation. In giving a general anesthetic, our major concern with these 
hospitalized patients is the state of compensation of the circulation. The risk 
increases if there is congestive heart failure, and it is sometimes necessary to 
postpone exodontia until a better state of compensation can be established 
by treatment. Various types of cardiac lesions contraindicate the use of cer- 
tain anesthetics. For example, cyclopropane is by itself contraindicated in 
eases of auricular fibrillation because it often produces an arrhythmia. 


Preoperative Treatment.—Valvular disease, mitral stenosis, paroxysmal 
auricular fibrillation, and disorders of the myocardium itself all can occur 
as the result of rheumatic fever. These conditions often need treatment prior 
to exodontia and anesthesia and the patient may require digitalis, strophan- 
thin, or quinidine. They are usually left with permanent valvular cardiac 
defects which are susceptible to blood stream infection. Temporary bac- 
teremia following tooth extraction has been confirmed by many studies.® 
-atients with cardiac disease must be protected by chemotherapy or anti- 
biotie therapy against bacterial endocarditis, which may consist of a regimen 
of penicillin therapy or prophylactic doses of sulfadiazine. Northrop” stated 
that most authorities on antibiotics recommend the parenteral administra- 
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tion of 600,000 units of procaine penicillin daily for twenty-four hours prior to 


and forty-eight hours after surgery. Sometimes it is preferable to use sulfadi- 
azine conjunction with sodium bicarbonate, 1 Gm. every four hours for forty- 
eight hours before and forty-eight hours after extraction. In some eases of 
severe cardiae damage, both penicillin and sulfadiazine may be indicated.™ 
No tooth should be extracted for the rheumatie heart patient without this 
protection. 


Preoperative Medication.—No food or liquids should be taken for at least 
twelve hours prior to anesthesia and the bowels and bladder should be empty. 
Preoperative suggestions to gain the patient’s confidence and proper pre- 
medication aid in the prevention of worry and fear and thereby insure a 
quicker and smoother induction. As a result, less of the anesthetic is used. 
Atropine sulfate, which is a respiratory stimulant, antisialogogue and anti- 
laryngospasm, should be given in all cases for which a general anesthetic 
is used for contemplated oral surgery or exodontia. It is an absolute essential 
for thiopental sodium narcosis. 

Course of Anesthesia.—In subnormal risks, essential factors to note with 
any anesthetic used are as follows: 

1. Exeitement and struggle should be avoided during induction. 

2. Adequate amounts of oxygen should be given to prevent anoxia. 

3. Free respiratory ventilation is essential throughout procedure. 

4. Avoidance of inereased blood pressure by averting cyanosis and re- 
spiratory spasm. 

It may be noted that this group of patients may not exhibit any of the 
classie signs of oxygen want and therefore may become dangerously hypoxie 
without visible warning.!? 

General anesthetics most commonly used in the hospital are ether, nitrous 
oxide-orygen, cyclopropane, and Pentothal Sodium. These are used alone or 
in various combinations. 

Ether used alone is probably the safest anesthetic because of its wide range 
and potency. It is not indicated in eardiae disease because of its difficult in- 
duction and postoperative sequelae. 

Ether with nitrous oxide-orygen with proper premedication is a much bet- 
ter method provided the patient is carried at the proper physiologic level by an 
adequate supply of oxygen. 

Ether with Pentothal Sodium is considered a reasonably good anesthetic 
for the patient with cardiae disease since the induction is without any excite- 
ment stage. 

Nitrous oxide-orygen, most anesthetists feel, has too narrow a margin of 
oxygenation and safety, and is contraindicated in patients with severe cardiac 
pathology. 

Nitrous oxide-orygen with Vinethene may be used for children in cases 
of short duration. Vinethene is a rapid-acting anesthetic but causes excessive 
salivation and damages hepatie tissue. It should be used cantiously with a 
high concentration of oxygen, and should not be maintained for more than 


one-half hour. 
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Nitrous oxide-orygen with Pentothal Sodium is the safest and most ef. 
ficient short-acting intravenous barbiturate. In combination with 50 per cent 
nitrous oxide-oxygen, it is an excellent anesthetic agent for oral surgical pro- 
cedures as it gives sufficient control of reflexes indefinitely. 

Cyclopropane, since this gas requires a completely closed circuit, can be used 
in oral surgical procedures only with the intratracheal and carbon dioxide ab- 
sorption technique. This drug is almost as potent as ether but less toxie and 
allows the use of a high percentage of oxygen. It is probably the most efficient 
anesthetic we have despite its explosive qualities. There is no anoxia or hypoxia 
beeause of the high oxygen concentration. It often produces an arrhythmia, 
and when used alone is contraindicated in cases of auricular fibrillation. Adren 
alin or epinephrine should not be used with evelopropane because they might 
sensitize the heart to them and produce eardiae failure." 

Belinkoff® considers the combination of evelopropane-Pentothal Sodium- 
ether as the ideal anesthesia for hospitalized patients with cardiac disease. Due 
to the frequeney of cardiae arrhythmias with cyclopropane, ether is usually 
added to the mixture because of its stabilizing effect. After surgical anes- 
thesia is reached, the percentage of cyclopropane is reduced and the patient is 
carried on a mixture of evelopropane-ether-oxygen. This arrangement allows 
for the least possible toxic effects upon the heart muscle. Cyelopropane is de- 
pended upon to produce the larger part of the anesthesia with just a trace of 
ether being used to stabilize the heart. 


Case Report.—A 50-year-old woman was admitted to the hospital with 
severe head and face injuries including fractured jaws as the result of an 
automobile accident. She gave a history of usual childhood diseases and 
several episodes of rheumatic fever. The last attack was five years previously 
She was in bed three months with fever, night sweats, swelling, and pain of 
the various joints. She had a valvular condition and dyspnea but was able to 
earry on with her daily tasks. Physical examination disclosed diastolic mur- 
mur, dyspnea, and evidence of rheumatic heart disease. An electrocardiogram 
was made. Because of the extreme edema of the nose and face, and her poor 
general condition, operation and correction of fractured elements of the face 
were postponed to a later date. She was placed on a penicillin regimen and 
supportive treatment. One week later, her condition having improved, she 
was premedicated with 14 gr. morphine sulfate and 3 gr. Nembutal and sent to 
the operating room. Anesthesia was induced with 1 Gm. of 5 per cent Pento- 
thal Sodium intravenously, with curare, maintained with cyclopropane and 
ether; time, 90 minutes; color, good; respiration, 200d; blood pressure, good ; 


postoperative course, uneventful. 


General Anesthesia for the Office Patient 


Use of general anesthesia for the patient with rheumatic heart disease In 
office practice differs to some extent from that used in the hospital. It has 
been stated by authorities on heart disease® * and anesthesiology” “* that any 
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patient who presents himself to the dental office with a past history of rheu- 
matic fever and some ecardiae damage, but who now has a well-compensated 
circulation and a heart equal to the tasks imposed upon it in everyday ae- 
tivities, can be considered a normal risk for a general anesthetic. He may 
have exodontia performed under a general anesthetic in the dental office after 
having established a regimen of prophylaxis against the danger of subacute 
bacterial endocarditis. However, consultation with the patient’s physician is 
advised 

A few simple tests may be used to aid in evaluating the patient as an 
anesthetic risk?’ : 

1. Breath holding test, used to time the interval that the patient can re- 
sist breathing. 

2. Vital capacity test, the determination of the volume of air a person can 
maintain in the lungs after a deep inhalation. 

3. Exercise tolerance test, a patient without acute symptoms of heart 
disease who can walk up a flight of stairs without dyspnea, discomfort, or 
cardiae pain is considered to have a competent heart. 

Premediecation is seldom used in dental offices since we are primarily 
concerned with rapid recovery. In instances in which a patient may be ex- 
tremely apprehensive, sedation may be necessary, and the usual drugs can be 
prescribed. In offices where thiopental sodium is used, an adequate dose of 
atropine sulfate must be given one-half hour prior to operation. The diet 
and fluid intake should be restricted from three to four hours prior to anes- 
thesia. In almost all dental offices, nitrous oxide-oxygen alone or used with 
Vinethene or Pentothal Sodium as synergists constitute the drugs used for 
general anesthesia. 

Nitrous oxide-oxygen is still the anesthetic of choice,’® and when pro- 
longed and severe hypoxia is avoided it does not interfere with nor alter body 
functions. Some degree of hypoxemia is present after the administration of 
almost all anesthetics. The body is tolerant to mild degrees of hypoxia, and 
because it is rapidly eliminated from the system it is readily reversible. There 
is danger in prolonged or severe hypoxia and these patients should never be 
forced beyond the limits of safety. It is most important that the mixtures 
have high oxygen concentrations and sometimes, in order to eliminate the 
danger of secondary saturation, a synergist in the form of a more potent an- 
esthetic should be added. Either of the two previously mentioned will, to- 
gether with nitrous oxide-oxygen, produce smooth anesthesia with a greater 


margin of sa fety. 


Nitrous Oxide-Oxygen and Vinethene.—This form is useful for the person 





who will resist anesthetization and is a means of avoiding forced administra- 
tion of nitrous oxide-oxygen. The Vinethene in liquid form is placed in a 
receptacle and the nitrous oxide-oxygen gases are passed through it. The 
concentration of Vinethene is controlled by openings which can be adjusted to 
receive the necessary volume required. It is possible with this mixture to have 
a satisfactory anesthesia with a high concentration of oxygen. 
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Nitrous Oxide-Oxygen With 2 Per Cent Procaine Solution Without Epi- 
nephrine.—A combination of general and local anesthetic where indicated can 


be of value for patients with cardiae disease. The local anesthetic acts ag aq 
hemostat and as a supplement to lighten the plane of general anesthesia with. 
out affecting the pain threshold.’* 

Ethyl chloride, vinyl ether, or ethyl ether have been and still are used for 
children in some offices. Ethyl ether is considered the safest of the group. Oxy- 
gen should be available in case of emergency resuscitation. 

Pentothal Sodium used alone is not indicated for office surgery. As a 
synergist with nitrous oxide-oxygen for the cardiae patient in the office, ac- 
cording to Seldin, it is the anesthetic of choice for somewhat prolonged an- 
esthesia. He prefers 1 per cent Pentothal Sodium solution plus 50-50 nitrous 
oxide and oxygen.'* With the use of this combination, there is an increase 
in blood oxygen values so that only about one-fourth the amount of Pento- 
thal Sodium is required to anesthetize the patient. 

Laryngospasms during Pentothal Sodium anesthesia are caused by 
heightened vagus activity and often by too light a plane of anesthesia. These 
can be lessened by spraying the throat with 2 per cent cocaine solution and by 
the use of atropine. Pentothal Sodium may produce a secondary depression 
and the patient should be kept under observation in the rest room and on the 
way home. This drug has had a rapid growth sinee its introduction by Lundy 
in 1934. It is a very powerful short-acting barbiturate. Its effect is produced 
‘apidly and is of short duration since it is rapidly destroyed in the body. It is 
highly potent with a low degree of toxicity, few aftereffects, no nausea or 
vomiting. The induction period is pleasant. There is no excitement stage. 
A high concentration of oxygen is possible, and prolonged procedures are pos- 
sible even for the patient with cardiac disease who still may be ambulatory. 
Bullard and Brockett’ reported using it in over 12,000 cases with no fatalities. 
It is administered by intravenous injection usually into the median basilie 
vein in the antecubital fossa. The average dose is from 5 to 10 e.e. of a 2% 
per cent solution. As soon as the patient shows signs of light narcosis, a 50- 
50 per cent nitrous oxide-oxygen mixture is added for maintenance. In some 
eardiae conditions an even higher percentage of oxygen may be given. After 
completion of anesthesia, 100 per cent oxygen can be administered until the 
patient has reacted from the anesthetic. 

Emergency Treatment 

A selection of appropriate drugs should be prepared and ready for emer- 
gency use in every dental office.‘* Ampules containing drugs for hypodermic 
injection with a sterile hypodermic syringe should be kept in a sterile sealed 
container. Should delay of recovery from the anesthetic occur, stimulation 
should be resorted to. Some anesthetists in hospitals give postanesthetic stim- 
ulants routinely. Lesser degrees of depression can be treated with intravenous 
injection of Coramine (3 to 5 ¢.c.). The more severe ones can be given intra- 
venous injections of Metrazol (1 to 3 ¢.c.). It may be given every twenty 
minutes until the patient awakens.’® A newer analeptic drug of promise 1s 
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sodium suecinate which is also given by vein in a 30 per cent solution until the 
patient reacts. 

Hypodermie injection of caffeine sodium benzoate is an effective treat- 
ment for shock. Nitroglycerin may be used to relieve the severe attacks of 
angina pectoris. Morphine sulfate is the drug of choice for the severe pre- 
cordial or thoracic pain accompanied by ashen-gray color and extreme sweat- 
ing of the coronary patient. 

Prompt and heroie treatment can often save the life of a patient. Immediate 
restoration of circulation and forcing oxygen into the lungs under pressure 
are two very important factors in resuscitation. The heart may continue to 
beat for about two minutes after respiratory arrest. It readily adapts itself 
to oxygen want, but cardiac arrest of four minutes is irreversible. 


Conclusion 


In conelusion, it may be stated that for the subnormal patient, which often 
includes the patient with rheumatic heart disease, the anesthetic of choice is 
procaine. Unless definitely contraindicated, every effort should be made to 
use it for the patient with this disease in exodontia. Recent advances in 
science have been of great importance to the dental surgeon in the prophylac- 
tie and therapeutic management of the patient with rheumatic heart disease 
with a consequent improvement in our procedures for their safety. 
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Oral Roentgenology 


SIGNIFICANCE OF CORRECT VERTICOHORIZONTAL ANGULATION IN 
INTRAORAL ROENTGENOGRAPHY 



























MATTHEW LoziErR, B.S., D.D.S.,* NEw York, N. Y. 


¥ THE practice of intraoral roentgenography three basic types of tube 
angulations may be considered: verticohorizontal, transverse, and directional. 


Verticohorizontal Angulation 


The verticohorizontal angulation controls the length or the vertical dimen- 
sion of the tissue under examination. It is being obtained by rotating the x-ray 
tube about an axis that is vertical, directing the tube up and down (Fig. 1). 
Proper verticohorizontal angulation will reproduce the correct length of the 
crown, root, and its surrounding structures, while an improper one will result 
in either elongation or foreshortening. Either of these should best be avoided at 
all times, particularly the latter, since it invariably causes compression as well as 
other distortion of the tissue under examination, producing a roentgenograph 
quite unreliable for diagnostic purposes. Very slight elongation, however, is 
not necessarily always detrimental and upon occasions it may be found even 
somewhat advantageous. 

Incidentally, the term ‘‘horizontal’’ in the verticohorizontal angulation 
should not be defined, as is sometimes being done, as the angulation obtained 
by rotating the x-ray tube about an axis that is horizontal. Instead it only 
implies here to the position of the tube, when, in the process of establishing a 
verticohorizontal angulation, it happens to be in an 0° ora horizontal alignment. 

Ciezynski’s Law in Regard to Verticohorizontal Angulation._—To establish 
a eorrect verticohorizontal angulation one must according to the universally 
recognized Ciezynski’s law, direct the central ray at right angles to the im- 
aginary line bisecting the angle formed between the plane of the tooth to be 
examined and the plane of the film (Fig. 2). Notwithstanding the apparent 
simplicity of this formula, at least from the theoretical standpoint, its actual 
application is neither simple nor very practical,.since the roots are rarely aligned 
with the plane of their crowns and, being ineased in bone, are entirely invisible. 
In addition, the film packet itself is either partly or entirely obscured, especially 
when it is positioned for examination of the upper premolars and molars. 

Standard for the Verticohorizontal Angulation—It is to assist the 
establishment of the proper verticohorizontal angulation and to obviate eal- 















culation of imaginary planes that an approximately accurate standard for this 
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Fig. 1.—The verticohorizontal angulation is obtained by rotating the x-ray tube about 
an axis that is vertical. The term “horizontal” in the “verticohorizontal” does not pertain 
to the angulation obtained by rotating the tube about an axis that is horizontal. It simply 
implies that the tube happens to be in a horizontal position (A), or 0°, in the process of 
establishing the verticohorizontal angulation, 

















Fig. 2.—-To establish a correct verticohorizontal angulation which will permit accurate 
registration of the vertical dimension (length) of the tissue under examination, one must 
according to Ciezynski, direct the central ray, A-B, at right angles to the imaginary line, 
Y-D, which bisects the angle formed by the plane of the tooth to be examined, H-F, and the 
Plane of the film packet, G-H. 
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angulation, determined by statistical investigation and designated on the ‘‘A” 


scale found on the modern apparatus, has been formulated for the operator 
(Fig. 3). The standard designated here to be used for each particular region in 
the mouth follows. 














Fig. 3.—The “A” scale found on the modern x-ray apparatus greatly facilitates the establish- 
ment of verticohorizontal angulation according to the predetermined standard. 


a. For the Lower Molars in Adults.—Due to frequent extreme variations 
found in the buecolingual alignments of the lower molars, an accurate predeter- 
mined standard for the verticohorizontal angulations for these teeth is, in the 
author’s opinion, unobtainable. However, an accurate angulation may at all 
times be readily established here by paralleling the path of the central ray (align- 
ment of the x-ray cone) with the buccolingual alignment of the occlusal surface 
of the molar to be examined. The fact that the buccolingual alignments of the 
occlusal surfaces of the lower molars are so diversified that they vary from +45° 
to -45° clearly explains the reasons for not resorting here to any predetermined 
verticohorizontal angulation (Figs. 4, 5, and 6). 

b. For the Lower First Permanent Molars in Children and Young 
Adults.—It has been found that the most accurate angulation here is between 
—10° and -15°. The character of the buccolingual alignment of the occlusal sur- 
face of the molar to be examined may, contrary to the practice advocated by us 
in adults, be completely disregarded here. 

e. For Lower Temporary Molars.—The angulation here is about -5°. 

d. For Lower Premolars.—The angulation here is -20°. This angulation 
may perhaps be somewhat contrary to the usual prescribed standard, but in the 
author’s experience it has been found to be the most accurate. 

e. For the Lower Canines, Lateral and Central Incisors.—The angulation 
here is.about —30°. 

f. For Edentulous Regions Throughout the Lower Jaw.—Instead of re- 
sorting to a predetermined standard, the angulation here, because of variation 
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‘f the lingual suleus, will be established more accurately, if the central 


ected at right angles to the plane of the film packet. 


The angulation here is about +30°. 


+30°, 
about +45°. 


For the Upper Molars in Adults. 
h. For the Upper Premolars.—The angulation here is about 


i. For the Upper Canines in Adults. 
j. For the Upper Lateral and Central Incisors in Adults.—The angula- 


The angulation here is 


is about +42 
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Fig. 5. 


angulation becomes 


Figs. 4 and 5. 
(cone-directional line) 


to a considerable degree, accurate verticohorizontal 
predetermined angulation standard. Instead, the central ray 
with the plane of the occlusal surface of the molar to be examined. The 


that while the molar on Fig. 4 requires a -22° angulation, the molar 
angulation of +25°, thus clearly illustrating the inability of using a 


in all lower molars. 


unobtainable with 
is aligned 
illustrations indicate 
on Fig. 5 requires an 
predetermined standard 


Because the buccolingual alignments of lower molars frequently vary 
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k. For All Upper Temporary Teeth and for All Upper Permanent Teeth 
in Young Adults.—The angulation here is about 5° above the standard, as em. 
ployed for the corresponding region in adults. 


(It should best be understood that the angulations suggested here, for 
adults, young adults, and children, are to be employed regardless of whether the 
crown of the tooth under examination is or is not present.) 

l. For the Edentulous Upper Molar and Premolar Regions.—The aneula- 
tion here is +25°. It will be found that with this prescribed angulation and 
with the point of incidence directed to the lower border of the film packet which 
is positioned one-quarter inch below the soft tissue, the dense malar tissues will 
rarely superimpose the area to be examined. 

















Fig. 6.—On Figs. 4 and 5, for the purpose of indicating more clearly the necessary align- 
ment of the central ray with the plane of the occlusal surface of the molar to be examined, 
the proper location oft the point of incidence was ignored. The proper point of incidence, 
together with the appropriate verticohorizontal angulation for the molar to be examined, is 
indicated here, 

m. For the Edentulous Regions in the Upper Maxilla, Except the Molars 
and Premolars.—Instead of resorting here to a predetermined standard, a more 
accurate angulation will be established by directing the central ray at right 
angles to the plane of the positioned film packet. 

Explanation for Need of Frequent Deviation From the Verticohorizontal 
Angulation Standard.—In further discussing the verticohorizontal angulation, 
the following hypothetical question may now suggest itself to some roentgenog- 
raphers: 

If a standard for the verticohorizontal angulation for a particular area (except perhaps 
for the lower molars of adults) may be known beforehand, and if establishing the angula- 
tion presents no difficulty with the ‘‘A’’ scale found on the modern type x-ray apparatus, 
what may be the possible explanation that the vertical dimensions of crowns and roots are 


still found to be so frequently grossly incorrect? 
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The answer to this pertinent question can, in the author’s opinion, be partly 
explained by the fact that a good many operators are still observing the follow. 
ing two oft-repeated recommendations formulated in the practice of intraoral 
roentgenography : 

a. The patient’s head, before any exposure, must be positioned perpendicu- 
larly to the plane of the floor. In other words, the median line of the face 
must be at all times maintained in a vertical position and not be diverted to a 
side. (Figs. 7, A, B, and C, and 8.) 

b. The occlusal plane of all upper teeth, when examining an upper tooth, 
and the occlusal plane of all lower teeth, when examining a lower tooth, must, 
correspondingly, be aligned parallel with the plane of the floor (Figs. 9 and 10). 
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Fig. 8.—This illustration indicates an incorrect position of the: patient’s head when it is aligned 
for examination of upper or lower molars. 


Personal experience, possibly in common with others, has conclusively estab- 
lished that accurate roentgenographie display of teeth will rarely be possible, 
when the two recommendations just mentioned are being consistently carried 
out, even though the recommended verticohorizontal standard is being steadily 
observed. 

An independent study of this interesting subject has led us to the follow- 
ing findings: 

a. To obtain a correct registration of the length of the tooth to be ex- 
amined, only that tooth (except when we are dealing with a molar) and not the 


patient’s head must be aligned perpendicularly to the plane of the floor. 


‘When this is accomplished, the patient’s head will obviously rarely be 
aligned perpendicularly to the plane of the floor. Since we are primarily con- 
cerned with the problem of aligning a particular tooth in a certain definite 
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The ear-nose and ear-lip landmarks are still sometimes being advocated 
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relation with the path of the central ray, the position of the patient’s head (ex- 
cept when dealing with molars) need never be taken into consideration. (Figs, 
11 and 12.) 

While the true or natural position of the tooth in its relation to the ad- 
joining teeth may not always be obtainable with this method of procedure, its 


true anatomical shape will be accurately portrayed. 
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Fig. 15. 





Fig. 13.—In examination of an upper or lower molar, the buccal half of its occlusal 
surface should be at all times aligned parallel with the plane of the floor. This is readily 
accomplished by tilting (whenever necessary) the patient’s head either backward or upward 
until the alignment is established. Since the alignment of the occlusal plane of one molar 
may differ considerably from the alignment of the adjoining molar, only the alignment of the 
tooth to be examined need be taken into consideration. On the illustration, the buccal half of 
the occlusal surface of the lower second molar is aligned, as it should be, parallel with the 
plane of the floor. It may also be of interest to note that the occlusal planes of both adjoining 
molars are not aligned parallel with the plane of the floor and are therefore improperly posi- 
tioned for examination. Incidentally, in order to align the occlusal surface of the second 
molar, the patient’s head had to be lifted up. 

Fig. 14.—This illustration indicates the proper alignment of the lower first molar, the 
tooth to be examined. Incidentally, neither of the other two molars is properly aligned for 
examination. 

Fig. 15.—This illustration indicates the proper alignment of the upper first molar, the 
tooth to be examined. Incidentally, neither of the two other molars is properly aligned for 
examination. 
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b. When dealing with an upper or lower molar, since the alignment of the 
occlusal plane of one of the molars frequently differs from the alignment of 
the adjoining ones, and since the alignment of the buccal half of the ocelusal 
surface usually differs from the alignment of the lingual half of the same tooth, 
only the buccal half of the occlusal surface of the molar to be exemined should 
be aligned parallel with the plane of the floor. The occlusal plane alignment 





















































A. 
B. 
> = . ‘ > ‘ * . tlt 
’ - > ~ . 
’ 
, , “ 
Py ) 
. ’ 
5 * 
. 
‘ 
— ° 
yn z 
C 
7 ’ 
; . 
. ‘ i. > 
™ ' 
* ‘ 
Fig. 16. 1, B, and CG, The verticohorizontal angulation required for an upper tooth 


lepends, among other things, upon the character of the palatal vault. An upper tooth situated 
in a mouth with a normal vault (A) requires more verticohorizontal angulation than one 
situated in a mouth with a deep vault (B) and less than one with a flat vault (C). 
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of all the other teeth need not be taken into consideration. (Figs. 13, 14, and 
15.) 

In addition, to obtain more accurate vertical dimension of the tooth to be 
examined, the following factors should best also be taken into consideration: 

a. If the palatal vault is found to be very deep or ‘‘V’’-shaped, about two 
or three degrees are to be deducted from the verticohorizontal standard adopted 
for the region to be examined, On the other hand, if the palatal vault is very 
flat, two or three degrees are to be added. The reason for this lies in the faet 
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Fig. 18. 














Fig. 17. 
Fig. 17.—Certain type of x-ray apparatus is so designed that the elevation of its cone is 
When a greater angulation than the cone permits is required, the patient’s head must 


limited. 
angulation. 


be tilted back to compensate for the improper verticohorizontal 

Fig. 18.—This illustration again indicates, as in Fig. 15, that the occlusal surface of the 
molar to be examined must be aligned parallel with the plane of the floor. Both the second 
and third molars are correctly aligned here for examinations, while the first molar is not. 
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Fig. 19.—While the primary ray bundle consists of the central ray and divergent rays, 
only the former, a comparatively narrow beam, should be employed to obtain minimum dis- 
tortion of the area to be examined. 
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that with a deep palatal vault the position of the positioned film plane is con- 
siderably more vertical than in a normal vault, while with a flat vault it is 
more horizontal. (Fig. 16, A, B, and C.) 

b. If the tooth to be examined is misaligned (labially, bueally, palatally, or 
lingus . one, two, or more degrees should best be added to the vertico- 
horizontal standard adopted for this particular region. The number of degrees 
added will depend upon the degree of the misalignment. (For example, if an 
upper right cuspid to be examined is located in a mouth with a deep palatal 
vault and it is also found to be in a moderate palatal alignment, the vertico- 
horizontal angulation for this particular tooth should be about +48°: from the 
45° standard 2° are deducted to compensate for depth of the palatal vault 
and about 5° added to compensate for the palatal alignment of the tooth.) 

ce. Where the head of the x-ray apparatus is so constructed that its cone 
cannot be elevated above a certain degree, usually —26°, and where the alignment 
of the lower canines or incisors is abnormal, being labially misaligned to over- 
come elongation, the patient’s head (tooth to be examined) should be tilted back 
to compensate for the needed increase in angulation (Fig. 17). 

d. In examination of molars, regardless of the character of the alignment of 
the crown of the tooth to be examined, the patient’s head should never be in- 
clined to a side. As already stated, the buccal half of the occlusal surface of 
the molar to be examined should at all times be aligned parallel with the plane 
of the floor (Fig. 18 





The Question of Purposeful Foreshortening.—Some adjacent teeth in the 
oral cavity, particularly the canines and premolars, require vastly different 
verticohorizontal angulations, because of their corresponding difference in shape 
and position in the arch. An attempt to examine such teeth correctly with only 
one roentgenographie exposure becomes, therefore, a physical impossibility. 
However, regretfully, a procedure of this sort is sometimes still being recom- 
mended in literature, and in order to avoid the ensuing elongation of one region 
on the roentgenograph, foreshortening of the other is resorted to. 

[t is the author’s opinion that such technique is not consistent with accurate 
reproduction of the tissue to be examined while purposeful foreshortening is to 
be avoided at all times. It should also be understood that to obtain maximum 
diagnostic value of an intraoral roentgenograph, only that limited portion, about 
one-third of its surface, through which the narrow central ray was correctly 
projected, can usually be portrayed with minimum distortion (Fig. 19). All 
the remaining portion of the roentgenograph must necessarily be considered as 
unsuitable for accurate diagnosis. When the image located on the distorted por- 
tion of the roentgenograph happens also to be essential for diagnosis, a correctly 
earried out independent exposure of this particular area is the only proper 


method of procedure. 
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RADIODONTICS.* III. PROCESSING TECHNIQUE AND DIFFICULTIES 


A. Porter 8S. SWEET, D.D.S.,** ROCHESTER, N. Y. 


HILE it is true that exposure technique plays an important part in securing 

quality radiographs, it is also obvious that the x-ray film, after exposure, 
must be properly processed. In fact, at least 90 per cent of all difficulties 
encountered in radiodonties will occur in the processing room. If all these pit- 
falls are avoided by the use of correct processing techniques, radiographs will 
be produced that: (1) possess an over-all density that permits careful and 
accurate interpretation, (2) have sufficient contrast to bring out minor differ- 
ences in density, and (3) are free from artifacts. 

Few dentists hesitate to spend a thousand dollars or more for x-ray appa- 
ratus, but this expensive equipment will not of itself guarantee quality in the 
radiographs produced with it. Even though the efficiency of the apparatus 
is of the highest, and best exposure practice is followed, radiographs will be 
of inferior quality if the processing procedure is inadequate. Unfortunately, 
there are some dentists who try to save a few dollars in outfitting an x-ray 
processing room. 

This is false economy, for it should be as carefully designed, as well laid out, 
and as completely equipped as any other room in the dental suite. And it can 
be just as good-looking (Fig. 12). The processing of dental radiographs is 
just as exacting a science as making a fine inlay, an esthetic and functional 
denture, or any other type of quality dentistry. 

In order to secure proper interpretation radiographs must be good. And 
in order to secure quality radiographs the processing room must be an efficient 
workroom. A few paper cups on a narrow shelf in a dirty clothes closet are 
not enough. The room must be well equipped and it must be kept clean. Clean- 
liness is just as necessary to achieve good results in radiodonties as it is in 
surgery. While the requirements for a satisfactory x-ray processing room are 
exacting, they are still within the means of any dentist. 


Basic Requirements 


There are certain basic requirements: 


1. The room must be light-tight. 

2. ‘*‘Safe’’ light must be provided. 

3. There must be receptacles for holding solutions. 
4. Running hot and cold water are needed. 


5. Both an accurate thermometer and an accurate interval timer are 


required. 

*Lecture given in the course on “Diagnostic and Surgical Technics” under the auspices 
of the New York Institute of Clinical Oral Pathology, Oct. 19, 1949. 

**Editor, Dental Radiography and Photography. 
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This processing room shown in Fig. 12 not only contains all of these essen- 
tials but also a number of inexpensive conveniences. These not only help to 
make the work easier but also help to maintain quality. The various items 


shown will be discussed separately ; essentials first. 
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The most important thing about a processing room is that it must be light- 
tight. If any white light leaks into the room it will expose the x-ray film and 
produce a fogged radiograph. If the leak is small and the fogging is slight, the 
lack of contrast may not be noticed unless the faulty radiograph can be compared 
with a radiograph of satisfactory quality. Nevertheless, the fog will be present 
and it will lower the quality of the radiograph. This will be discussed later. To 
test your processing room leave bright lights on the outside, enter the processing 
room, shut the door, wait a minute for your eves to become accustomed to the 
darkness, and then search the walls and around the door for light leaks. Correet 
any that vou find. 
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It is equally important that the ‘‘safelights’’ in the room actually be safe, 
so that they themselves will not fog the film. A bare red bulb is not safe. Nor 


is any manufactured safelight lamp, if it is placed too close to the loading bench 
or a bulb of too high wattage is used. Most manufacturers recommend a 10-watt 
bulb for their safelight lamps; a few recommend a 15-watt bulb. Any safelight 
lamp should hang at least 3 feet from the surface of the loading bench or tank. 
For many years, a red safelight was the only color used in x-ray processing 
rooms. Now the new amber-colored safelight (Wratten Safelight, Series 6B) is 
almost universally used, for it gives about ten times as much effective light, yet 
it is safe. 

















Fig. 13. 


A simple method of testing the safety of your safelight lamp is to unwrap an 
unexposed dental film and lay it on the bench beneath the safelight lamp. As 
you do this lay a small coin on the film. After it has been thus exposed for one 
minute, process the film. If you can see the outline of the coin, your lighting 
is not safe. 
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1 most important piece of equipment in a well-designed and outfitted 
processing room is the processing tank unit (Fig. 13). These can be obtained in 
either half-gallon or one-gallon size. The larger size is preferable for several 
full-mouth examinations ean be processed at once. In addition it is also possible 
to process film up to 8 by 10 inches in size. Finally, the gallon size provides 
insert tanks sufficiently large to take a whole mix of solution at one time. This 
saves work for it is not necessary to mix solutions so often, especially if the 


developer is kept properly replenished. 





Fig. 14. 


Tank units can be installed in two ways. When local building codes will 
permit, the unit can be installed by merely connecting the rubber inlet hose to 
an ordinary kitchen blending faucet and allowing the outlet hose to drain into 
the sink. Otherwise the tank unit should be plumbed in the same as a sink. 
Directions for this type of installation are furnished by the manufacturer. It 
is wise to have both hot and cold water connected to the tank for this makes it 
much easier to regulate solution temperatures. 

There is a definite place in the processing room for a sink (Fig. 14). In 
it chemicals can be mixed and the insert tanks can be cleaned. It also provides a 
place to wash hands that have been contaminated with chemicals and supplies 
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facilities for keeping the processing room clean. It is unwise to try to dispense 
with a sink for it adds much to the room’s efficiency. 

It is wise to use a pantry type faucet with a high gooseneck with the sink 
for this will enable your assistant to clean the insert tanks that hold the chemicals 
much more easily than with ordinary faucets. 

An accurate thermometer and interval timer are absolutely essential to 
standardized time-temperature processing. This technique is more universally 
used than visual processing for the human element is eliminated as much as 
possible which lessens the chances of error. 

At least two types of white light can be used to advantage in the x-ray 
processing room. The first is a ceiling fixture that will provide adequate 
illumination for mixing chemicals or for any other work, such as cleaning, that 
has to be done. The switch for this light should be placed high enough, especially 
if it is a toggle switch, so that it cannot be turned on accidentally. 

The other type of white light is used for viewing radiographs after they 
have cleared in the fixing bath. Since the average processing room, as a rule, 
does not have proper light for doing this, the assistant must bring the wet 
radiographs to the dentist at the chair or to his viewing illuminator. Unless she 
is very careful, the fixing solution will drip on the floor and furniture. If un- 
noticed this solution will dry and leave a trail of unsightly white spots. 

Therefore, an illuminator or a rectangular type of safelight lamp, as here 
shown (Fig. 13), fitted with blue opalized glass, will prevent all this mess and 
ineonvenience. Such a white viewing light should be mounted in the processing 
room directly above and on the wall in back of the tank unit. Then the dentist 
will need only to step into the processing room, lift the radiographs up from 
the solution in front of the illuminator, and examine them. The drippings will 
fall back into the tank unit and leave no mess. 

This viewing light should be operated by a foot switch for two reasons. 
Such a switch leaves both hands free and also prevents receiving a shock when 
attempting to turn on a light with wet fingers. The foot switch should, of course, 
be placed in such a position that it cannot be stepped on accidentally; otherwise 
radiographs might be spoiled by direct exposure té white light. 

Another aid to efficiency in the processing room is a chute that empties into 
a waste basket located beneath the bench (Fig. 15, 4). It ean be made of wood, 
such as this, or from a section of 3-inch stovepipe. The chute is connected with 
a hole in the surface of the bench. Paper wrappers removed from x-ray film can 
be dropped down the hole and removed when the basket is full. Unless this is 
done, the pieces are likely to overflow from the bench to the floor. This is not 


only unsightly but also requires just that much more work in cleaning up. When 


other work is being done the cover of the hole can be closed (Fig. 15 B) and the 
entire surface of the loading bench is available. 

Another helpful item that has recently been placed on the market is a film 
loading fixture. This can be fastened to the wall or the surface of the loading 
bench. Or it can be mounted on a board with a spring clip (Fig. 16) and kept 
in the cupboard when not in use. This hanger holder, in effect, supplies an 
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extra hand when the film hanger is to be loaded or unloaded. It also helps to 
prevent the production of artifacts on the radiograph for the film is held where 
it will not come in contact with the working surface of the bench. 





Fig. 15, B. 


There is an old saying that a good workman has a place for everything and 
keeps everything in its place. If this is so it will help to provide a place for 
extra hangers. This bar can be made from ordinary pipe and fittings, or a 
chromium-plated towel bar can be used. 
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One corner of the processing room should be outfitted for drying radio- 
graphs. Another bar should be provided above a drip pan which will prevent 
radiographs fresh from washing from soiling the floor (Fig. 17). An electric 
fan properly placed will not only provide forced draft for drying the radio- 


graphs but will also help make the room more comfortable during hot weather. 

In addition to the bar for extra dental hangers a place should be provided 
for sheet film hangers when they are not in use. One of the simplest ways is 
to build an open-bottomed box on the inside of a cupboard door. Plenty of 
shelf space should be available in the processing room for storage of processing 
chemicals. The lead-lined film chest and extra cardboard film mounts, can also 
be kept there. Since the cover for the tank unit must be removed when 
films are processed, a place should be provided where it will be out of the way. 
A handy way to do this is to have a rack built on the inside of a cupboard door. 

The processing room ean, and should look as well as any other room in the 
office. We ean all remember the old-fashioned ‘‘dark’’ room, purposely painted 
black or with dark colors to prevent fogging the film. This is entirely un- 
necessary when one stops to realize that, if the light that comes from the safe- 





light lamp is ‘‘safe’’ to begin with, it certainly cannot be rendered unsafe merely 
by reflection. Brighten up the processing room with color so it will be a more 
cheerful place to work and easier to keep clean. The wall covering must afford 
protection, wherever necessary, against the chemical action of processing 
solutions. In the room here shown it was accomplished by carrying the formica 
bench covering up onto the wall for a short distance. The wall paint should also 
be in a color range that will give maximum reflection of safelight illumination 
and, at the same time, it should attractive. These requisites will be found in a 
variety of liquid materials, chiefly paint and lacquer. If these are used dark 
colors should be avoided. It is also possible to use structural glass, ceramic title, 
and plastie materials. 

To provide maximum reflection of white light, the ceiling and the upper 18 
inches of the side walls may be finished in white. Warm tones, such as ivory, 
cream, buff, or extremely pale shades of any desired color, are generally more 
pleasing for the lower walls than the white, which is too glaring and soils quickly. 

Regardless of what the loading bench is made of, its top surface should be 
covered with an easily installed, resilient material. The most commonly used 
material is linoleum, but formica or some similar material will prove better suited 
and is worth the added expense. A top of uncovered wood requires a finish of 
paint, varnish, or shellac and must be refinished from time to time. 

Ideally, the floor should be waterproof, stainproof, slipproof, durable, 
comfortable to walk on, and of a suitable color. Terrazzo, ceramic, and com- 
position tiles possess the most essential features and have been used successfully. 
Though affordine the greatest foot comfort of all flooring materials, linoleum 
is not too suitable beeause the processing solutions stain and liquids soften its 
surface. Wax or clear varnish provide temporary protection but they require 


frequent renewal. 
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Difficulties 


While it is much more difficult to get into trouble in a processing room such 
as that just described, there are still pitfalls which will trouble us at times. 

Reticulation is brought about by immersion of the freshly developed x-ray 
film in very cold rinse water. When the film is placed in the developing solution 
the emulsion takes up water and swells. Then, if it is plunged into water con- 
siderably colder, the emulsion shrinks so rapidly and unevenly that the reticula- 
tion occurs. The radiograph is unfit for interpretation because of its sharkskin 
appearance. The remedy is to keep the rinse water at approximately the same 
temperature as the processing solutions. 





Fig. 18. Fig. 19. 


> 





Fig. 20. Fig. 21. 


Films should be agitated when first placed in the developer. This is to 
break loose any air bubbles that may be clinging to the surface of the film. If 
neglected the emulsion under the air bell will not be affected by the developer 
and an artifact like that shown at the apex of the central incisor will occur 
(Fig. 18). 

It is just as important to handle films carefully while they are being 
processed and mounted. If they are placed carelessly on the hanger or jammed 
roughly into the tank, the emulsion may be torn. This will cause an artifact as 
shown overeasting the roots of the first molar (Fig. 19). Such a condition will 
produce confusion and in some instances might even lead to incorrect interpreta- 
tion, 
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If an x-ray film is pulled roughly from its packet in dry atmosphere, there 
is danger that a charge of static electricity may be released. This will produce 
a peculiar treelike marking on the film that will destroy its interpretive value in 
the immediate vicinity (Fig. 20). 

The two parallel streaks shown in this radiograph are clip lines (Fig. 21). 
They were produced by using a clip that had not been adequately washed after 
previous immersion in the fixing bath. This usually happens when a wet radio- 
graph is examined and then thrown away. Unless the clip that held it is washed 
as thoroughly as it would have been had the radiograph been kept, a certain 
amount of the fixing solution will dry on the clip. Then, the next time the 
clip is placed in the developer, the dried fixing solution dissolves and runs down 


across the radiograph causing these lines. 





Fig. 22. 


X-ray exposure holders are designed to hold x-ray films when direct 
exposure is made without the use of intensifying screens. The film is left within 
the interleaving paper and placed in the holder in the safelighted processing 
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room. In closing the holder always fold the top portion down first, and then 
fold in the sides and end. If the sides are folded in first, white light may leak 
in at the corners, which will fog the film and ruin the radiograph. 


When intensifying screens are used they are mounted, of course, in a ¢as- 
sette. When loading the cassette the film is held between the thumb and 
forefinger within the yellow interleaving paper, placed carefully in the open 


eassette (Fig. 22) and released. The interleaving paper is removed for, unless 
this is done, the intensifying screens will be useless for they cannot affect the 
film with the paper between them and the film. The radiation from intensifying 
screens is not x-radiation and therefore cannot penetrate paper. 
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SIMPLIFIED CLINICAL PHOTOGRAPHY 
Epwarp D. MarRKLE, D.D.S., JErrerRSoN Crry, Mo. 


T IS not the purpose of this paper to discuss in detail those phases in the photo- 
| graphic art, such as camera construction, lens power, speed adjustment, and 
light factors, which have long ago run the gauntlet of scientific investigation, 
experimentation, and research, and which are today recognized and universally 
accepted as basic facts in the art. 

I do, however, desire to discuss the practicability of extracting a little of 
each of the fundamental requisites of the art; I wish to combine them in such 
amanner as to produce a synchronization, the resultant effect being the minimum 
requirement needed of a combination of the photographie elements to operate 
as a single unit. 

If it can be assumed that the concept motivating the submission of this 
paper will be thoroughly studied, analyzed, and accepted as being basically 
sound, it can then be said with propriety that this improvement in the field of 
photographie art will have forged a new link in the chain of progress, affording 
new levels of achievement. It will give to every individual interested in this 
particular segment “of photography, whether amateur or professional, rich or 
poor, the unhampered opportunity of engaging in the social, amateur, profes- 
sional, clinical, scientifie, and research aspects of the photographie art. 

First and foremost this paper does relate to the art of photography. More 
particularly, it relates to a eamera-focusing device and a camera stand in which 
a conventional camera equipped with a positive auxiliary lens may readily be 
employed to photograph objects at extremely close range and especially in the 


field of clinical photography. 


The Camera 


I lay special stress on the term ‘‘econventional camera,’’ for if research and 
scientific fields are to remain wide open and with a special invitation to all new- 
comers, it normally can be supposed that the methods employed for the consum- 
mation of any scientific objective must come within the financial range of the 
average scientist. 

[ have often noted the look of disappointment on the faces of brilliant-look- 
ing men leaving some limited attendance clinic after learning that their primary 
step into the field of surgical photography involved an initial expense ranging 
from eight to fourteen hundred dollars. Those of us who have been engaged 
in the work for the past twenty years or more will agree that the latter cost 
estimate is, indeed, a conservative figure. 

An unparalleled advantage in the employment of the equipment described 
in this paper is that it places the amateur, and the individual with limited means, 
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on a level with the professional and the more affluent member of society due 
to the fact that the same result can be accomplished through the employment 


of a small, inexpensive or miniature camera as through the use of highly tech. 
nical and costly cameras and accessory equipment. 

If it is true that a chain is no stronger than its weakest link, then a camera. 
regardless of its size, cost, or manufacturer, is no better than its least defective 
part. There can be no divided opinion in the statement that, regardless of one’s 
experience, knowledge, and possession of associated accessories, the camera js 
still the most important cog in the machine of photography. Thus it is emphati- 
cally necessary, especially if it is to be employed in magnification photography, 
that the camera be in perfect functioning order, even to a minute degree. 

The foregoing statement is predicated upon my limited experience in 
operating a camera. Because of my credulity in the infallibility of camera 
manufacturers in general, I went through the painstaking, laborious, and ex- 
asperating experience of taking numerous exposures before I learned that a 
defective camera lens and not my faulty technique was the cause of my failures, 

As a result of this experience, I offer the suggestion that, whenever possible, 
a prospective camera purchaser should make a thorough examination and com- 
parison of the focusing apparatus in its relationship to the camera lens. This, 
of course, is best accomplished through the employment of the ground glass 
focusing technique. I would also suggest a scrutiny of the range finder’s capa- 
bilities by a comparison with a steel tape measurement of the lens-to-subject 
distance. It would be further advantageous, if agreeable to all parties con- 
cerned, that at least twenty varied diopter exposures be made in black and 
white film. 

The observation of these precautions would, in my opinion, be the most 
effective means of assuring the amateur photographer that at least he was 
starting off in his photographie venture with the most important phase of his 
effort in proper balance. 

Finally, if one has followed all the rules laid down by the manufacturer, 
plus his own experience, and still finds his efforts disappointing, it would be 
advisable to eall a halt to his work and consult an expert. In most instances, 
the latter is capable of locating the discrepancy and will start one off in the 
proper direction. 

The Film 
Color Versus Black and White 


The trend toward color photography in the clinical and conventional photo- 
graphic fields and the employment of 35 mm. color transparencies in diagnosis, 
patient education, and lecture work have reached tremendous proportions during 
the past five years. The acceptance of the color transparency by the patient, 
as well as the audience, almost precludes the utilization of the black and white 
film. I once heard it remarked that a black and white transparency either puts 
a convention audience to sleep or drives them to the nearest exit. To avoid the 
possibility of either of the latter, I have even resorted to the coloring of all x-ray 
films used in lecture work. 
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It must be remembered, however, that the black and white film is far from 
falling into oblivion. It has two very important missions to fulfill, and in my 
opinion will continue as a necessary photographic adjunct for some time to come. 


First, its two-toned (black and white) color makes it an excellent film for the 
accurate determination of a possible discrepancy in the lens or focusing apparatus 
of the camera. The varied colors that can be shown in a color transparency are 
deceptive to a certain degree in that perfect color tone in one part of the film 
will detract from an imperfect part in the same film due to color high lights. 
[| refer, of course, to my experience in operating with a defective camera lens. 


| found that I would invariably have either a “‘glassy’’ or ‘‘fuzzy’’ spot sur- 
rounded by beautiful color high lights. The cause of this trouble was not deter- 
mined until the lack of sharpness in a series of black and white exposures revealed 
the necessity for expert examination of the camera. Second, the economies of 
color printing will of necessity be compelled to undergo a decided revision down- 
ward before the color picture can be utilized as descriptive matter in the presen- 
tation of papers in the various professional journals. Until that time arrives, 
the black and white film is destined to play a very important role. 


The Focal Pointer 


The objeet of the focal pointer is to provide with positive accuracy in me- 
chanical fashion the proper lens-to-subject distance which heretofore was accom- 
plished only with indeed painstaking measuring devices, the ground glass focus- 
ing technique, the utilization of expensive camera equipment, or the simultaneous 
employment of all three in the field of close-up, portrait, or magnification 
photography. 

The lens with which most conventional cameras are equipped cannot be 
foeused, unaided, for a lens-to-subject distance of less than about four feet. 
For the production of photographs at a closer range, such camera lens must 
accordingly be supplemented with a positive auxiliary lens. 

The funetion of such an auxiliary lens may be regarded as that of creating 
a virtual image at infinity. When the camera lens is focused for infinity, the 
subject will be in foeus when the distance from the auxiliary lens is approxi- 
mately equal to the focal length of the auxiliary lens. As the focal setting of 
the eamera lens is reduced from infinity to the minimum setting available, usually 
about four to six feet, the lens-to-subject distance requisite to accurate focus 
is correspondingly reduced. It is important to note that it is the distance of 
the subject from the auxiliary lens rather than from the camera lens that is 
of significance. 

The power of such an auxiliary lens is customarily expressed in terms of 
diopters and is designated by a numeral followed by a plus sign in the instance of 
a positive lens. The symbol 3+ is accordingly indicative of a positive auxiliary 
lens of three diopter power. 

Although it is possible by means of a positive auxiliary lens to adapt ordi- 
nary cameras to the photography of small objects at close range, such a pro- 
cedure has not heretofore been deemed practical because of the extremely shallow 
depth of focus which obtains. The depth of focus is almost inversely propor- 
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tional to the square of the lens-to-subject distance. Hence, for extreme close-ups 
such as those dictated by the use of a 5+ to 10+ auxiliary lens, the depth of focus 
is a matter of a mere fraction of an inch, This difficulty is further augmented 
by the fact that, as a consequence of the use of an auxiliary lens and of the 
required proximity of the camera to the subject, neither the range finder, the 
ordinary view finder, nor the focusing scale of the camera can be employed. 
The production of aecurate pictures of small objects at close range with a 
conventional camera is a particularly acute problem in the field of clinical photo- 
graphy where it is frequently necessary to produce technically acceptable photo- 
graphs of small and often difficultly accessible portions of the body such as or- 
gans revealed by surgical incisions or contained in body cavities such as the va- 
gina and mouth. Thus, it is the primary object of the focal pointer to provide an 
apparatus which, in conjunction with a conventional camera equipped with an 
auxiliary lens of desired diopter strength, can be easily and practically employed 
to produce technically accurate photographs of objects at extremely close range. 


Fig. 1. Fig. 2. 
Fig. 1.—Horizontal view of properly adjusted focal pointer showing establishment of 
optical axis center. 
Fig. 2.—Diagonal view showing pointer in contact with disk indentation. 


With a few exceptions the accompanying photographs are self-explanatory 
of the instrument’s physical embodiment. The focal pointer proper comprises 
four separate entities: 


1. A three-inch pointer which in its inverted position is in contact with the 
center of the disk attachment at lens mount and which establishes the lens-optical 
axis center (Figs. 1 and 2). This pointer is employed in eight and ten diopter 


work such as surface, ear, nose, and optical photography. 

2. A focal pointer with a limited extension of seven inches for employment 
in six to eight diopter work. 

3. A pointer covering the focal distance between seven and ten inches, serv- 
ing the three to seven diopter field (Figs. 3 and 4). 

4. A pointer of the same type as shown but designed to control a focal 
distance of ten to twenty-two inches and to serve accurately in a one to three 
diopter capacity. This pointer is especially desirable for copy photography. 
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It will be noted that the pointers are constructed in tubular form. The 
intermediate section is adapted to be telescopically received within the larger 
section, while the end section is designed to be received in like manner in the 
intermediate section. The terminal end of the outermost section of either focal 


Fig. 3. 


Fig. 4. 
Fig. 3.—Showing focal pointer in optical axis alignment with subject in three diopter 
work (specimen photography). 
Fig. 4.—Showing focal pointer out of optical axis field. 


pointer is provided with a removable contact ball. Its removability for steriliza- 


tion is particularly desirable when the device is employed in clinical photography, 
since in such work the free end of the focal pointer may be inserted into a body 
cavity with the sterile ball in direct contact with a portion thereof (Fig. 5). 
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It will not be necessary to use the optical axis disk attachment after an 
initial adjustment has been made. Once the apparatus has been adjusted for 
a particular camera, the adjustment remains constant. However, readjustment 
of the optical axis alignment will be necessary if the camera is changed, removed 
from the base bracket for film reloading, is employed in conventional photography 
at home or in other pleasurable pursuits, or if the adjustment is lost in any 
other manner. 

The diopter strength of the auxiliary lens is predicated upon a predeter- 
mination of the desired degree of magnification which automatically establishes 
the proper field size and the working distance between the auxiliary lens and 
the subject to be photographed. 





Fig. 5.—Focal pointer in oral surgery. 


The numerous focusing arrangements, camera field sizes, and degrees of 
magnification are covered so thoroughly in the literature, data, and tables by, 
and readily obtained from, the several camera manufacturers, that I do not feel 
that their repetition is warranted in this paper. However, the proper lens-and- 
lamp-to-subject working distance, exposure time, and aperture settings necessary 
when employing the apparatus through the medium of the flash bulb are deter- 
minable by calculation. I omit their insertion to conserve space and because of 
their relative unimportanee in this particular paper. 


The Camera Stand 


The employment of the conventional tripod of whatever type and of many 
other experimental measures for the stationary security of a camera in surgical 
photography have, until now, always been a source of great annoyance to me. 
Also, my several years of amateur and experimental effort in the work have 
eaused the development of a positive antipathy toward the ground glass focusing 
technique with the employment of photoflood lights of whatever type. | have 
never been content with the results obtained through the above method in my 
own work nor in the work of those whom I recognized as experts. It is a source 
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of much satisfaction for me to say that, at least in our office, the foregoing old- 
fashioned methods have been consigned to the limbo of oblivion and our photo- 
evap efforts are pleasurable rather than laborious. 





Fig. ¢ Fig. 7 
Fig. 6 Focal pointer, camera stand, and flashlight in position for major surgery incisions. 
Fig. 7.—Showing hard palate, soft palate, anterior palatine arch, posterior palatine 
arch, uvula, tonsillar area, isthmus faucium, and nasopharynx. 





Fig. 8.—One inch focal depth in right nasal vestibule. 


For the total elimination of unnecessary accessory equipment I designed a 
camera stand that I felt should possess the following qualifications : 

1. A camera stand which supports in closely assembled and adjustable posi- 
tions all of the elements which are required for taking photographs of small, 
difficultly accessible portions of the human body such as organs revealed by 
surgical incisions or contained in body eavities such as the mouth and nose 
Fios, 6, 7. 8) 

2. A camera stand as just described for taking photographs of specimens 


Fies, 3 and 9). 
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3. A camera stand and associated equipment for the taking of photographs 
of operations whereby the photographer would not be compelled to assume a f 
lofty, precarious position over the operating table or chair for the focusing or 
adjustment of the camera, in that the latter is fully taken care of while the 
photographie unit is in the horizontal position, and prior to its employment in 
the vertical or angular position (Fig. 6). 








Fig. 9.—Showing camera stand in position (vertical) for single or multiple spec:men photography. 





Fig. 10.—Showing the lighting equipment in full assembly. Note _noninterference of aim 
lighting unit in the event of desiring to switch from one type lighting to the other. 
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4. \ eamera stand containing the supporting means for both flashlight and 
floodlight equipment (Fig. 10). 








k 


Fig. 11.—Showing camera, camera stand, and modeling light. Note removal of the inter- 
late section permitting the apparatus to be employed in hydraulic chair or table or con- 
entional chair or table photography. 





Fig. 12.—Showing motion picture camera directed on an operation. 
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5. A camera stand containing supporting means for a modeling light, 
thereby eliminating the necessity for turning on and off the room headlights 
or the opening and closing of the Venetian blinds when engaged in clinica] 
photography (Fig. 11). 

6. A camera stand designed in such a manner as to permit its employment 
with an hydraulic operating table or chair or with a conventional table or chair 
(Fig. 11). 

7. A eamera stand containing a supporting means for flashlight equipment, 
the latter capable of universal tilting movement and of adjustment horizontally 
and vertically to the subject. 

8. A eamera stand together with its associated equipment which can be 
quickly and easily adjusted by a single operator. 


Fig. 13.—Camera stand capable of 360° rotation. 


9. A camera stand that will serve equally as well when employed in the 
field of motion pictures as in still photography (Fig. 12). 

10. A stand that can be easily and quickly disassembled and packed in a 
traveling case for convenient transportation. 

11. A camera stand capable of universal rotating movement whereby the 
photography can be done on either side of the operating table or chair (Fig. 13). 

I do not consider it necessary or interesting to discuss the mechanics of the 


eamera stand in detail in this paper. It will suffice to say that, in its preferred 
form, the stand includes a base member and a barlike member disposed above, 
the latter being adapted to be tilted relative to the base member and to be moved 
vertically and transversely thereto. Locking means are also provided to main- 


tain the barlike member in selected position. 

A specimen support containing a base member and a pair of specimen plat- 
forms is slideably and moveably mounted on the barlike member adjacent to one 
end thereof, and contains means for pivoting the specimen platforms and for 
adjusting them both vertically and transversely relative to the base member. 
The specimen platform in its transverse position can also be employed as a copy- 
ing stand. A camera support having universal tilting movement is removably 
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mounted adjacent to the other end of the barlike member, and means are pro- 
yided for supporting either flashlight or floodlight equipment, or both, adjacent 
to the camera support. The lighting equipment is universally adjustable relative 


o the camera support. 








Fig. 15. 

Fig. 14.—Picture taken with flashlight employed in the conventional way on the left side 
ff the camera. Note clearness of subject's right side of face as compared to the heavy shadows 
n the left side at the ear, side of the cheek, and under the chin. 

Fig. 15.—Picture taken with flashlight in center position. Note even distribution of light 
showing the ear, cheek, hair, and neck arcas. 


The Lighting Equipment 


There are four separate entities to be considered in clinical photography. 
They are the camera, focal pointer, camera stand, and lighting equipment. Cer- 
tainly, accurate results cannot be obtained unless each one is contributing its 
greatest degree of functioning efficiency. 

Photoflood illumination has been solved to its fullest degree of operating 
ability, and its operational techniques have been given to the amateur photog- 
rapher by the several camera manufacturers, It will be discussed only briefly 
in this paper. I have no desire to be repetitious, but, for reasons stated else- 
where, I do not feel that it should be accorded any place whatever in the field 


f animate photography. The objectionable features are predicated upon the 
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excess heat and intense glare created, attributable to the heavy light potential, 
both combining to effect an annoyance to the living subject, and causing an 
involuntary assumption of an unnatural expression. The latter expression is a 
definite deterrent to physiognomy study, whereas in flashlight photography, 
facial expression is indelibly imprinted upon the negative prior to the subject's 
spontaneous physical reaction to the flashlight’s annoyance. I have, however, 
employed photoflood illumination in inanimate photography but prefer flash- 
light illumination in all my work. 

I found it necessary to devise a flashlight apparatus that is entirely different 
in its functioning capacity from any of those to be found on the market up to 
this time. It is my contention that a flashlight should be flexible to the degree 
that it is capable of following the lens-optical-axis line, depositing the fullness 
of its exploded illumination into the center of the subject. This central radiation 
produces an even distribution of light in all directions. In this manner the 
high light is properly placed and the side shadows are totally removed from the 
picture (Figs. 14 and 15). 


Fig. 16.—Showing palatal region without aid of mirror. 


Further, it will be appreciated that a truly flexible flashlight dispenses 
with the use of mirrors in oral and other body cavities (Fig. 16). It also 
eliminates the accessory equipment for the stabilization of the extra lamp or 
lamps employed. It should also be noted that the entire work can be done by 
a single operator, to say nothing of the economic equation in the instance of the 


saving effected on light bulb consumption, 


Summary 
The photographic apparatus described in this paper, with its construction 
and operational results shown in the accompanying photographs, can with pro- 
priety be said to aid the amateur interested in clinical photography, even as 
you and I, in the following manner. 
1. Eliminates the employment of measuring devices to acquire the proper 


lens-to-subject focus when using auxiliary multiple diopter lens in combination 


with the camera lens in close-up, portrait, or magnification photography. 
2. Eliminates the employment of foeal frames. 
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3. Eliminates the employment of focal applicators. 

4. Eliminates the employment of grotesque extension tube lenses with their 
bewildering operational techniques. 

5. Eliminates totally the ground glass focusing technique. 

6. Eliminates the employment of mechanical contrivances designed to aid 


in ground glass focusing. 


=~] 


Permits the employment of photoflash bulbs rather than photoflood lamps 
in animate photography. 

8. Eliminates the-eyestrain occasioned by the excessive glare of photoflood 
lamps when modeling animate subjects. 

9. Removes the animate subject from subjection to the intense heat as a 
result of flash bulb employment. 

10. Can be employed as effectively with photoflood lamps as with flash- 
bulbs when photographing inanimate objects. 

11. Dispenses with the trial and error method wherein a number of expo- 
sures are made and recorded, and the most suitable one is chosen for the work 
intended 

12. Works as effectively in motion picture as in conventional or magnifica- 
tion photography. 

13. Eliminates the employment of the cumbersome tripod. 

i4. A totally new photographie concept in which, with the employment 
of an inexpensive 35 mm. miniature camera equipped with a 50 mm. lens, all 
elements of the photographie art (conventional, tripod, magnification, copying, 
enlarging, specimen and motion picture photography) are combined to operate 
in a single unit, and with the principle amenable to any type of camera regard- 
less of size, shape, style, or manufacturer. 


511 CeNTRAL TRUST BUILDING. 


THE EFFECT OF DENTAL DEFICIENCY ON MASTICATION 
AND FOOD PREFERENCE 


R. S. MANLY, PuH.D., AND FREpERIC R. Sutere, D.D.S., M.S., Boston, Mass. 


HE purpose of this investigation was to make a clinical trial of techniques 

that would be required for an extended study of how dental disease affecis 
mastication and food preference. Specific information was desired concern- 
ing those oral measurements which might be employed for diagnosis of perio- 
dontal disease. A masticatory function test and a food preference question- 
naire were applied to fifty patients who were affected by varying amounts of 
dental disease. It was considered that this preliminary study would furnish 
clues concerning the factors that might affect the results and would have to 
be controlled in a larger study. Such factors might include the age, sex, 
number and type of missing teeth, location of chewing areas, and local and 


systemic disease. 
nm . 1 . . 2 ° . 
rhe patients were selected to afford a wide range in numbers of missing 
teeth. Observations were made concerning their expressed food preference, 
the side preferred in mastication, the extent of recession, pockets, bone loss, 
and tooth mobility. Measurements were taken of the area of food platform, 


the maximum biting force on all posterior teeth, and the masticatory per- 
formance with salted peanuts as a test food. Clinical and x-ray examinations 
were made with attention to detection of periodontal disturbances. 

Several investigators have reported that dental disease will affect the 
maximum force available for mastication. According to Black,’ the condition 
of the periodontal membrane seems to be the controlling factor in determining 
the maximum force to be applied by a subject. It was also observed by 
Worner? that pathologic conditions of the hard or soft dental tissues are most 
often the cause of abnormally low force registration. 

It is obvious that loss of teeth will affect the food platform area, and the 
extent of the effect has been estimated by different authors. As shown by 
Yurkstas and Manly,* there is a wide individual variation in the decrease in 
area produced by loss of various teeth. The influence of tooth loss upon mas- 
tieatory performance has been studied by several investigators ineluding 
Gaudenz,* Schutz,> Gelman,® and Ascher.’ In every instance a loss of teeth 
affected the particle size of the masticated food, but, as stated by Ascher, 
there was a wide individual variability in the performance of persons having 
the same numbers of missing teeth; it was not considered possible to ealeulate 
what the masticating value of a dentition would be from the number of teeth 
present. 

From Tufts College Dental School. 

Supported half time by a grant from the Veterans Administration. This investigatior 
Nionreies. 181-296 by a grant from the Office of Naval Research under Task Order #2 
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No literature was found which provided evidence that the food prefer- 
ence might be affected by the state of the dentition. This is surprising in 
view of the well-known fact that denture wearers are known to avoid certain 
types of food beeause of difficulty in mastication. 


Experimental Details 


Information was collected on a data sheet which is reproduced in Fig. 1. 
ood preference is recorded under the heading, ‘‘diet.’? Subjects were re- 
quired to express their preference concerning which of four foods they ‘‘would 
prefer to chew.’’ Their choice was between four foods among five categories 
including meats, vegetables, cereals, bread, and fruits. The food in each 
category was selected in an attempt to provide a series of foods presenting 
eraded difficulty in mastication. For example, it was decided on a subjective 
hasis that the four meats, steak, chicken, bologna, and hamburger, should be 
listed in the order given with steak as the toughest and hamburger as the 
softest. The vegetables were spinach, cabbage, peas, and mashed potatoes, 
and the fruits were raisins, pears, peaches, and bananas. The breads were 
pumpernickel, French, dark bread, and white bread, and the cereals were 
grapenuts, cornflakes, puffed wheat, and oatmeal. All of the foods in each 
category are listed in an assumed order of increasing softness. 

The final scoring of food preference was made after the data had been 
collected. The average force, area, and performance of individuals choosing 
each food were obtained. It was found that performance and area were not 
related to food choice, but force apparently was. There was a relationship 
hetween food selection and force for the meat, vegetable, cereal, and fruit 
categories, but not for the bread category. For this reason, the score for 
preference of tough foods was based on only four of the five categories. Cer- 
tain other adjustments had to be made because of general dislikes for certain 
foods; for example, only one person out of the fifty stated that he preferred 
to chew bologna. <A single score for food preference was finally obtained by 
assigning a value of three for each choice of cornflakes, raisins, cabbage, or 
steak. A choice of peaches, bananas, spinach, peas, chicken, grapenuts, puffed 
wheat, and oatmeal were scored as two, while pears, mashed potatoes, and 
hamburger were scored as one. The total score was divided by twelve to ob- 
tain an average score, which ranged from 1.5 to 3.0. 

The extent of gingival recession, periodontal pockets, alveolar bone loss, 
and tooth mobility were estimated subjectively by clinical impression and 
srouped into four categories of none, slight, moderate, and extreme. 

A food platform area was measured by the method of Yurkstas and 
Manly,* but not all of the findings are comparable because the composition 
of wax had to be varied. The platform areas for twelve persons were ob- 
tained with the wax composition originally employed. A shortage of raw 
material led the authors to try remelting and reworking old registrations. 
Platform areas of twenty-four persons were obtained in this way. Nineteen 
persons were recorded with a soft, low melting composition which had been 
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designed by the Yurkstas and Manly method to eliminate the need for pre- 
heating. These figures total more than fifty patients because of overlapping 
in a number of instances. It was found that the remelted wax had undergone 
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a deterioration which caused separation of the wax from the cellophane, re- 
sulting in unsatisfactory readings, and the data obtained with this compv- 
sition were discarded. The low melting wax failed to give readings whic! 
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were numerically identieal with the original composition even though the 
readings on the two waxes were well correlated. 

The maximum biting foree measurements were obtained according to the 
method of Howell and Manly.* Readings were taken on all cuspids, pre- 
molars, and molars. A rubber cushioning device was placed over the bite 
element of the Howell-Manly oral foree meter and centered above the cusps 
of premolars and molars. Each person was instructed to bite as hard as he 
could but was not permitted to observe the needle of the recording instrument 
in order to rule out the challenge this presents to a subject. 

The masticatory tests were performed with salted peanuts as a test food, 
according to the procedure of Manly and Braley.® The food was masticated 
on right and left sides of the dentition separately, starting with the side 
favored in chewing. <A total of 15 grams of salted peanuts was divided into 
five portions. Each portion was subjected to 20 masticatory strokes, and 
the chewed food expectorated into a beaker. The pooled samples of the masti- 
cated peanuts were sieved through a 10-mesh screen, and masticatory per- 
formance of that half of the dentition was calculated as the per cent of the 
total food which passed the 10-mesh screen. 

Subjeets were questioned concerning the side preferred in mastication, 
their sensitivity to hot or cold, the frequency of usage of chewing gum, their 
subjective impressions concerning appetite, indigestion, and constipation. 
Gingivitis was elassed by direct observations as acute, localized, marginal, 
chronic, generalized, or diffuse. 


Results 


A complete compilation of the data is presented in Table I. The first 
four columns of the table provide the patient’s number, part of his name, his 
age and sex. Abbreviations in the next five columns indicate the extent of 
recession, bone loss, mobility, pocket formation, and the type of gingivitis. 
The adjusted food preference score is given in the next column. In the re- 
maining columns of the table, there is presented the maximum force in pounds, 
the masticatory performance, and the area for each side of the dentition. The 
side favored by the patient is indicated by an asterisk. Missing teeth can be 
obtained from the blanks in the portion of the table dealing with the maxi- 
mum foree. In general, it can be stated that missing teeth lower the mastica- 
tory area and decrease masticatory performance. This subject has already 
been discussed in previous papers” *® and ean be seen from Table II. 

A considerable number of observations were made on each patient. Per- 
haps the most convenient method of presenting the results is to consider how 
each type of dental disease affects the maximum biting foree, the food plat- 
form area, or the performance in mastication. 

Loss of teeth generally lowers the food platform area and decreases mas- 
ticatory funetion. On the average, persons with third molars missing or 
present have a masticatory performance with peanuts, amounting to 67 per 
cent. Persons with third molar and one other molar missing in a half den- 
tition have a lower performance on the average (43 per cent). This general 
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trend cannot be taken as an indication of the performance of a single indi- 
vidual, for individual variations are very wide. For example, loss of third 
and first molars results in half dentitions which may range from 10 to 78 in 
their masticatory performance, and from 1 to 42 in their area. Loss of teeth 
does not affect area or performance in direct proportions to the numbers of 
types of teeth missing. The performance depends upon the area of contact 
which is disclosed by the measurement of food platform area.’® Sometimes 
a complete dentition is deficient in area because of cuspal interference. Some- 
times loss of the first molar is compensated by mesial drifting of second and 
third molars, resulting in a half dentition which performs as well as if only 
the third molars were absent. Occasionally, attrition results in more inti- 
mate eontact of opposing occlusal surfaces and tends to compensate for 


missing teeth. 


TABLE II. BoNe Loss VERSUS AVERAGE MOLAR FORCE 








~ AVERAGE MOLAR FORCE 





| [ 

BONE LOSS | NUMBER OF HALF DENTITIONS | AVERAGE RANGE 
Normal — | | <_< 42 10-90 
Slight 26 50 19-131 
Moderate 14 | 36 27-50 
Extreme 6 19 7-28 





The effect of loss of teeth is further complicated by the fact that mastica- 
tion is usually performed on only one-half dentition at a time. For example, 
loss of three molars from the left side of a subject’s mouth would not affect 
the performance of the right side; and since the subject would continue to 
masticate his food on the unaffected portion of his dentition, there would be 
little change in masticatory performance.’ Most subjects prefer to masticate 
on the side of their mouth which provides the best performance in mastication 
even though the difference in masticatory performance may not be very great. 
As shown in Fig. 2, there were sixteen subjects who preferred to masticate 
food on the left side of their mouth. Of these, ten had a better performance 
on that side than on the right, five had equal performance on both sides, and 
only one had a better performance on the right side. Of those who preferred 
the right side in mastication, three had better performance on the left, seven- 
teen had about equal performance on both sides, and three had a better per- 
formance on the right. This merely indicates that there seems to be a general 
tendeney to masticate on the right side and that in ease the difference be- 
tween the half dentitions is not very great, the subject will follow this ten- 
deney. 

The side favored in mastication can also be affected by pain resulting 
from earies or periodontal involvement. For example, with patent No. 9, 
the left half dentition had nearly twice as much area for mastication as the 
right half dentition. The upper left second molar was badly decayed with 
the crown almost completely destroyed. The force reading on this tooth was 
approximately one-third of normal. The patient also reported soreness on 
the lower left second molar, and its maximum force reading was slightly 
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lower than that of the first and third molars. This condition of the left hali 
dentition did not reduce the performance of the left side below that of the 
right side. It, nevertheless, caused the patient to prefer the right side for 
mastication. The subject stated that he chewed on either side before the sore 
ness developed, which is what would be expected from a consideration of per- 
formance only. 


INFLUENCE OF PERFORMANCE 
ON SIDE OF DENTITION PREFERRED IN CHEWING 
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MASTICATORY PERFORMANCE 
LEFT HALF DENTITION 


Pain during mastication will also reduce the masticatory performance 
and the maximum force which can be exerted on the affected half dentition. 
There were six patients who complained of tenderness to force, or pain on 
mastication, and who also had enough teeth present to justify a consideration 
of their masticatory performance. Five of these were not able to exert much 
foree on the affected teeth. The forces were 0, 6, 22, 2, and 34 pounds for 
first or second molars in contrast with an average force of 57 pounds for 
molars. Three of the cases (Nos. 1, 16, and 22) had soreness because of peri- 
apical pathology. One was presumably due to periodontal involvement and 
one was of unknown etiology. This finding indicates that pain from either 
periodontal or periapical involvement can reduce the maximum foree that is 
available for mastication. The number of cases with adequate area is in- 
sufficient to permit drawing inferences concerning the effect of pain upon 
masticatory performance. 
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The data were examined to learn whether gingival recession, periodontal 
pockets, clinical mobility, gingivitis, and alveolar bone loss might have some 
influence upon masticatory performance and maximum foree. There were 
only seven eases of slight recession and five labeled moderate (3-5 mm.). 
\mong the five cases, there were ten first molars present. The average force 
on these ten molars was 26 pounds. This is considerably less than 57 pounds, 
the average for all patients over 20 years of age. This finding is suggestive, 
however, rather than conclusive because of the small number of patients and 
hecause some of the patients were suffering from other types of periodontal 
disturbanees. There were eleven cases of periodontal pockets of a slight 
depth and six eases of a moderate depth. The six cases possessed eleven 
molars with an average force of 27 pounds which again is lower than the 
average for persons without periodontal pockets. Cases of clinical tooth mo- 
bility and gingivitis were too few to permit any speculation concerning their 
influence upon foree. 

There was sufficient incidence of bone loss to permit a consideration of 
its effect on the average molar force. The average molar force was calculated 
for the normal, slight, moderate, and extreme cases of bone loss and presented 
in Table Il. Extreme bone loss appears to reduce the maximum force which 
can be exerted during mastication. Slight and moderate degrees of bone loss 
have an unknown effect, because of the wide variation in the observed forces. 
Maximum foree may be an indication of the severity of periodontal involve- 
ment. 

The findings were analyzed in order to learn whether other factors might 
have a complicating influence on the maximum force measurements. These 
factors might inelude age, sex, and fillings and extractions adjacent to the 
tooth being measured. The results for the average forces on first molars are 
broken down in Table III according to sex and age by deeade. Patients over 
thirty years of age were too few to be considered. The average for men is 
higher than that for women in both the 10- to 19- and 20- to 29-year decades. 
There is a suggestion that force rises from the 10- to 19-year decade, reaches 
a’ maximum in the 20- to 29-year decade, and falls off after this period. In 
future studies on maximum foree, it will be important to compare groups 
having the same age and sex. 


TABLE IIT. AVERAGE FORCE ON FIRST MOLAR BY DECADES 


























AGE | 10-19 ~—~*| 20-29 | 30-39 ] 40-49 
~ No. a: 4 7 2 2 

Males Range 28-67 | 44-138 31-47 | 10-52 
| Average | 43 91 | 39 31 
No. 13 11 5 | - 
Females | Range | 9-67 14-100 8-43 - 
| Average 32 57 31 - 








The influence of fillings upon maximum force was analyzed by exam- 
ning the reeord for patients having a premolar or molar with a filling and an 
ntact tooth in the corresponding position on the opposite side of the jaw. 
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Thirty-one instances were found in which a direct comparison could be made 
in this manner. In eighteen of these cases, the intact tooth showed a higher 
force and in ten eases the filled tooth gave a higher reading. On the average, 
the intact tooth exerted three pounds’ greater force, which is not significan| 
practically or statistically. A similar type of comparison was used to pro 
vide a clue concerning the influence of extractions upon the maximum fore: 
of the tooth adjacent to the extraction. There were seven instances in which 
the second premolar or first molar was missing from one side of the mouth and 
in position on the other side. The forces on teeth adjacent to the first molar 
on one side were compared with the corresponding teeth on the other side of 
the mouth in which there was an extraction. The average force in both in 
stances was 29 pounds. This does not suggest that the loss of a tooth has an 
effect on the force which can be exerted by the adjacent teeth. 

The food preference test was developed to disclose whether masticatory 
foree or ability would influence a person’s food habits. Previous studies have 
been concerned with completeness of absorption of foods, and no effort has 
been made to learn whether food choices might be adversely affected by an 
inadequate dentition. The food preference score was based on an assumed 
gradient in toughness of the foods among which a choice was forced. For 
this reason, it was expected that the greatest correlation would be between 
the preference score and maximum foree. This was found to be true. The 
fourteen patients having a preference score of 2.5 or greater had an average 
force of 62 pounds, while the twelve with the preference score of 1.8 or less 
had an average force of merely 31 pounds. The middle group had an average 
force of 41 pounds. Very little difference was noted among the three groups 
as to average food platform area or average masticatory performance. The 
significance of the correlation between food preference and maximum force on 
molars was tested hy statistical methods. The correlation coefficient between 
these two measurements was found to be 0.50. When this coefficient was 
tested for its significance, it was found that there was less than one chance 
out of a hundred that the results would have been due to chance." 

It is possible but unlikely that the food preference is the determinant 
for the maximum force which a person has available. For example, a person 
who prefers tougher foods might maintain his periodontal structure at a high 
level of tolerance for force, and thus be able to exert considerably more force 
than one who is accustomed to consuming soft foods. In our opinion, the 
maximum force is the etiological factor. Any condition which tends to lower 
the maximum force that a person can exert during mastication may cause him 
to shift in food preference toward a softer diet. This in turn might increase 
his risk of avoiding those foods which are likely to be higher in vitamin and 
mineral content. 

Summary 


Fifty subjects with varying degrees of dental deficiency were subjected 
to tests for masticatory performance, maximum force on all molars and pre- 
molars, food platform area, and were questioned as to food preferences. Com- 
plete dental examinations were made. 
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Those persons who expressed a preference for tougher foods were found 
to have a greater maximum biting foree than those preferring soft foods. 
The correlation coefficient between the two tests was 0.50 and was found to 


he statistically significant. 

The area for mastication rather than foree that could be exerted was 
important in determining the deficiency in masticatory performance. The 
degree of deficiency was dependent upon the area lost rather than upon the 
type or number of teeth which were missing. Bone loss tended to reduce the 
maximum foree which could be exerted. Other findings suggest that age and 
sex will have to be controlled in any further survey but do not indicate that 
fillings or extractions will affect the maximum foree. 

Pain during mastication appears most important in determining which 
side will be favored in mastication. If pain is absent and there is a large 
difference in performance of the two half dentitions, persons usually will 
prefer the side on which mastication is best. When the two half dentitions 
are about equal in performance, the majority of persons prefer the right side. 
The side with greatest performance is usually the side with largest area, be- 
cause these measurements are well correlated. The maximum force is ap- 
parently not a factor that influences the selection of side for mastication. 

The authors wish to express their appreciation for the assistance of Dr. Richard 


in developing the food preference test and in examining 


Lepper, of Dedham, Massachusetts, 


six patients, and to Miss Louise C. Braley for statistical and technical assistance. 
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A NOTE ON THE PRODUCTION OF A YELLOW-BROWN PIGMENT IN 
THE ORGANIC MATRICES OF NONCARIOUS HUMAN TEETH 
BY ORAL LACTOBACILLI* 


SAMUEL DREIZEN, D.D.S., anp Tom D. Spies, M.D., BIRMINGHAM, ALA. 


N a previous study, Dreizen, Greene, Carson, and Spies' described a yellow- 

brown pigment which was formed by the interaction between some of the ear- 
bonyl-containing degradation products of glucose and the protein elements of 
human enamel and dentine. In state, color, solubility, and site of formation in 
tooth structure, the pigment thus produced resembled that recovered by Deakins’ 
from carious human dentine. An analysis of the chemical composition of the 
pigment formed by exposing decalcified human enamel and dentine to the 
action of methyl glyoxal showed that its carbon, hydrogen, nitrogen, and oxygen 
content resembled that of the naturally occurring pigment, and that both pig- 
ments could, in general, be classified as melanoidins.* 

There is agreement that the organic element of the enamel and dentine is 
implicated in the development of the discoloration associated with the carious 
lesion.* *® Bibby® showed that certain molds (Aspergillus and Epider- 
mophyton inguinale) can destroy enamel keratin and that the yellow color asso- 
ciated with this reaction progressed down the prism sheaths in advance of the 
decalcification of the inorganic salts. He concluded that the pigmentation orig- 
inates from the products of decay rather than from any reaction or defense on 
the part of the enamel. Gottlieb* postulated that the pigment is formed by 
proteolytic bacteria which invade tooth structure along the lamellae and un- 
calcified prism sheaths of the dental enamel, and Crawford’ indicated that the 
Staphylococcus aureus may be involved in the production of this pigment. Re- 
eently, Hurst, Frisbie, Nuckolls, and Marshall* showed that a bacterium re- 
sembling the Actinomyces bovis or Actinomyces israeli produced a brown dis- 
coloration in experimentally induced carious lesions in the extracted molar teeth 
of Syrian hamsters. Colonies of the test organism developed a dark brown pig- 
ment after being cultured in gelatin for from one to two weeks, although the 
medium was not liquefied. 

The browning of casein and of soy globulin has been studied extensively by 
Patton, Hill, and Foreman.® They found that intact proteins may undergo 
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browning if they are comprised of amino acids which contain functional nitro- 
ven groups not joined in a peptide linkage. Of the essential amino acids, lysine, 
arginine, tryptophane, and histidine proved to be most susceptible to nonen- 
zymatie browning, the radicals involved being the epsilon amino, guanido, in- 
dole, and imidazole groups, respectively. Their findings reveal that proteolysis 
is not an essential requirement for the browning reaction between reactive car- 
bonyl-containing derivatives of glucose and intact proteins. 

Fosdick and his associates'® ‘1? showed that the products of fermentation 
by mouth organisms in. saliva-glucose-tricaleium phosphate mixtures correspond 
with those formed during the breakdown of glucose in various tissues and in 
aleoholiec fermentation. Included among these intermediate products are a 
number such as methyl! glyoxal, glycerie aldehyde, and dihydroxyacetone, which 
contain carbonyl groups. Since the oral Lactobacillus acidophilus, the micro- 
organism most frequently associated with dental caries, can readily ferment 
elucose to lactic acid, it was decided to determine: (1) whether the organic 
matrices of nonearious human tooth crowns could be browned by compounds 
elaborated during the fermentation of glucose by the oral L. acidophilus in a 
synthetic medium containing the known essential growth requirements of this 
organism, and (2) whether the pigment thus produced resembled in its chem- 
ical and physical properties that recovered by Deakins? from the carious dentine 
of human teeth and by Dreizen, Greene, and Spies* from decalcified human 
enamel and dentine exposed to the action of methyl glyoxal. 


Materials and Methods 

The crowns of freshly extracted nonearious human teeth were separated 
from the roots. The pulps were removed and the crowns decalcified overnight 
in 5 per cent hydrochloric acid. The organie matrices of the enamel and den- 
tine were recovered, washed with distilled water, and quarter-sectioned under 
aseptic conditions. The sections thus prepared were added to a series of tubes, 
each tube in the series containing 10 ¢.c. autoclaved yeast-extract dextrose 
broth. 

The test organisms consisted of: (1) a pure culture of an oral L. acidophilus 
recovered from a carious lesion by F. P. Hadley (ATCC #4646), (2) a pure 
culture of a strain of the oral L. acidophilus recovered in this laboratory from the 
saliva of a patient with active and rampant dental caries, and (3) a mixed 
culture of acidurie and acidogenic oral lactobacilli, streptococci, and staphylo- 
cocci obtained in this laboratory from the saliva of a patient highly susceptible 
to dental decay. The cultures of the test organisms were carried in yeast- 
extract dextrose agar, and subcultures were made every twenty-four hours. 

A set of four tubes of the test broth containing the prepared tooth sections 
were inoculated with each of the test cultures. The inocula were prepared by 
transferring from stab cultures of the test organisms in yeast-extract dextrose 
gar to yeast-extract dextrose broth. The inoculated broths were incubated at 
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37° C. for twenty-four hours. They were then centrifuged, the centrifugates 
decanted, and the cells washed in 10 e¢.e. of sterile isotonic saline. The washing 
procedure was repeated four times for each of the test cultures. The washed 
cells were resuspended in 10 ¢.c. of sterile isotonic saline. One drop of each 
culture was then transferred to a tube containing 10 ¢.c. of sterile saline. These 
suspensions served as the inocula. Four tubes of the test broth containing 
quarter sections of decalcified tooth crowns not inoculated with any of the 
test organisms served as the controls. 

Each tube was shaken and then incubated at 37° C. At the end of each 
twenty-four hour period, the tubes were centrifuged for ten minutes and the 
centrifugates decanted and discarded. Ten cubie centimeters of sterile yeast 
extract dextrose broth were added to each tube and the tubes reineubated at 
37° C. This procedure was repeated each day for a period of ten days. During 
this interval the color changes appearing in the organic matrices were noted and 
recorded. At the end of the ten-day period, the sections were removed from 
the broth, washed free from bacteria with distilled water, and tested for the 
presence of a melanin-like pigment by the method described by Deakins.? In 
for two hours and then 


‘ 


this method, each section is dried in vacuo at 110° C. 
hydrolyzed in 1 ¢.¢e. of 20 per cent hydrochloric acid at 110°C. for twenty-four 
hours. At the end of twenty-four hours, the digests are washed with distilled 
water and the insoluble black pigment granules obtained by filtration. 

To obtain the quantity of material required for a microchemical analysis, 
the procedure described was repeated on a series of 40 tubes. A pure culture 
of a strain of the oral L. acidophilus recovered in this laboratory from the 
saliva of a patient with active and rampant dental caries served as the test 
organism. The pigment thus produced was carefully recovered, pooled, and 
submitted to Dr. J. A. Aeschlimann, of Hoffmann-La Roche, Inc., of New 
Jersey, for a determination of its chemical composition. 


Observations 


Each of the decalcified tooth fragments contained in the tubes inoculated 
with the pure or mixed cultures of the test organisms underwent profound 
changes in color during the ten-day experimental period. The sections in the 
tubes inoculated with the Hadley strain of oral lactobacillus had a yellow colo 
at the end of fourty-eight hours, were yellow-brown at the end of ninty-six 
hours, and were deep brown at the end of the experimental period. The sections 
in the tubes inoculated with an oral strain of the L. acidophilus recovered from 
the saliva of a patient with rampant dental caries attained a yellow color at 
the end of forty-eight hours, were yellow-brown at the end of seventy-two 
hours, and deep brown at the end of ten days. The portions of organic tooth 
matrix inoculated with a mixed culture of aciduric and acidogeniec oral lactoba- 
cilli, streptococci, and staphylococci obtained from the saliva of a person highly 
susceptible to dental caries developed a yellow color at the end of forty-eight 
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hours, were yellow-brown at the end of seventy-two hours, and deep brown at 
the end of the experimental period. The color changes occurred in an acid 
medium since the average pH of the inoculated tubes at the end of the tenth day 
was 3.8. The quarter sections of the decalcified tooth ¢rowns in the control 
tubes did not undergo any yellowing or browning during the experimental 
period. 

Under the conditions of this experiment, black or deep brown insoluble 
pigment granules were obtained from each of the tooth sections subjected to 
the action of the test organisms, when tested by the method described by 
Deakins.2. No insoluble pigment was obtained from the fragments which had 
heen immersed in the uninoculated control tubes. In each instance some water- 


soluble coloring matter appeared in the filtrate. 


BLE I. THE CHEMICAL COMPOSITION OF MELANIN-LIKE PIGMENTS OBTAINED FROM DIFFERENT 
SOURCES AND PREPARED IN A SIMILAR MANNER 


ELEMENTAL COMPOSITION 














SOURCE AUTHOR CARBON HYDROGEN NITROGEN OXYGEN SULFUR 

Wool iGortner, 1910 57.81 4.40 5.50 30.52 1.75 
Sarcoma | Piettre, 1911] 62.00 4.20 9.6 22.7 1.5 
Fusein Waelsch, 1932 55.21 4.99 8.8 25.68 5.32 
Carious Dentine Deakins, 1941 69.51 8.3 5.0 17.9 
Nonecarious enamel and | Dreizen, Greene, 61.1 5.7 4.6 26.36 2.24* 

dentine (synthetically | and Spies, 1949 

prepared ) 54.6 5.5 6.2 31.6 2.1* 
Nonearious enamel and | Dreizen and Spies, 

dentine (biologically 1950 

prepared ) : 


*Ash. 


The sample of the biologically produced pigment analyzed in the micro- 
analytical laboratories of Hoffmann-La Roche, Inec., contained carbon, 54.6 per 
cent, nitrogen, 6.2 per cent, hydrogen, 5.5 per cent, ash, 2.1 per cent, and oxygen 
by difference. 31.6 per cent. Table I shows a comparison of the chemical com- 
positions of the naturally occurring pigment (Deakins*), the pigment obtained 
in vitro by the action of methyl glyoxal on the organic matrices of decalcified 
nonearious human tooth crowns (Dreizen, Greene, and Spies*), and the biolog- 
ically produced pigment prepared in the manner described. The values for the 
elemental composition of the naturally occurring pigment are the average of sev- 
eral samples. Table I includes also a comparison of the elemental composition of 
the pigments recovered from the organic matrices of human teeth with melanins 
obtained by other investigators from different sources and prepared in a similar 
manner®, 

Discussion 
The findings show that oral strains of lactobacilli singly or in combination 
with acidogenie or acidurie streptococci and staphylococci may, during the 
ermentation of glueose, produce substances which ean, in a highly acid medium, 
eact directly with enamel and dentinal proteins to produce a pigment which 
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resembles both chemically and physically its naturally occurring counterpart. 
No attempt was made to identify the substances elaborated during the bacterial 
fermentation of glucose which were involved in the formation of the pigment 
under the conditions of this experiment. Published and unpublished observa- 
tions made in this laboratory indicate, however, that methyl glyoxal, acety] 
earbinol, glyceric aldehyde, and dihydroxyacetone can react with coronal 
proteins to form melanoidins. Coronal proteins contain lysine, arginine, and 
histidine.1*> These amino acids have funetional nitrogen groups potentially 
capable of combining directly with the earbonyl-containing derivatives of glucose 
to form a brown pigment. Studies are now in progress relative to determining 
the susceptibility of the various amino acids contained in human enamel and 
dentine to browning when these amino acids are exposed to the action of the test 
organisms in a medium conducive to the degradation of glucose. 


Although the chemical composition of the biologically prepared pigment 
differed substantially in its earbon (and therefore oxygen) content from that 
of the pigment described by Deakins,’ the values corresponded closely with 
those obtained for the synthethic pigment of Dreizen, Greene, and Spies* and 
with those obtained by other investigators for various melanins derived from 
different sources but prepared in a similar manner. The melanins, as a class, 
are not well-defined chemical substances but are amorphous in nature, decidedly 
insoluble, and often decompose when subjected to long treatment. Therefore, 
analyses of different melanins or melanin-like compounds by different investi- 
gators, while generally of the same order, may frequently differ widely in the 
percentages of the component chemical elements. 


Summary and Conclusions 


1. A yellow-brown pigment similar in its chemical and physical properties 
to that observed in naturally occurring carious lesions has been produced in 
vitro in the organic matrices of nonearious human tooth crowns. 

2. The findings suggest that the pigment was formed by a reaction between 
the proteins of the enamel and dentine and some of the substances elaborated 
during the degradation of glucose by pure and mixed cultures of oral lactobacilli. 
It is postulated that the reaction involved some of the carbonyl-containing 
derivatives of glucose and the intact coronal proteins or amino acids with 
functional nitrogen groups not joined in a peptide linkage. 


References 


1, Dreizen, 8., Greene, H. I., Carson, B. C., and Spies, T. D.: The in Vitro Production of 
a ‘*Yellow Brown Melanin-Like Pigment’’ in the Organic Matrix of Noncarious 
Human Tooth Crowns by Methyl Glyoxal (Pyruvic Aldehyde) and Acetol (Acety! 
Carbinol), J. D. Res. 28: 26, 1949. 

2. Deakins, M.: The Isolation of a Melanin-Like Substance From Carious Organic Matrix 
of Human Dentin, J. D. Res. 20: 39, 1941. 

3. Dreizen, S., Greene, H. I., and Spies, T. D.: A Comparison of the Chemical Nature of < 
Synthetically Produced Pigment and the Naturally Occurring Pigment Associate: 
With Dental Caries, ORAL SuRG., ORAL MED., AND ORAL PATH. 2: 922, 1949. 

4, Gottlieb, B.: Dental Caries, Philadelphia, 1947, Lea & Febiger, p. 68. 











6 


i. 
8 


{) 


1 


11. 


12. 


13. 


LU, 





YELLOW-BROWN PIGMENT IN NONCARIOUS HUMAN TEETH 691 


Bibby, B. G.: The Organic Structure of Dental Enamel as a Passive Defense Against 
Caries, J. D. Res. 12: 99, 1932. 

Beust, T. B.: Microorganisms and Caries, J. Am. Dent. A. 17: 1536, 1930. 

Crawford, H. M.: Cited by Leicester, H. M.: Biochemistry of the Teeth, St. Louis, 1949, 
The C. V. Mosby Company, p. 271. 

Hurst, V., Frisbie, H. E., Nuckolls, J., and Marshall, M. S.: In Vitro Studies of Caries 
of the Enamel in the Syrian Hamster, Science 107: 42, 1948. 

Patton, A. R., Hill, E. G., and Foreman, E. M.: The Effect of Browning on the Essential 
Amino Acid Content of Soy Globulin, Science 108: 659, 1948. 

Fosdick, L. 8.: Carbohydrate Degradation by Mouth Organisms. I., J. Am. Dent. A. 26: 
415, 1939. 

Fosdick, L. S., and Starke, A. C.: Carbohydrate Degradation by Mouth Organisms. III. 
L. Acidophilus, J. Am. Dent. A. 28: 234, 1941. 

Fosdick, L. S., Hansen, H. L., and Wessinger, G. D.: The Reductase Activity of Various 
Mouth Organisms, J. Am. Dent. A. and Dental Cosmos 24: 1445, 1937. 

Bloch, R. J., Horwitt, M. K., and Bolling, D.: Comparative Protein Chemistry. The 
Composition of the Proteins of Human Teeth and Fish Scales, J. D. Res. 28: 518, 
1949. 

















Professional News Items 


Southeastern Society of Oral Surgeons 


The Southeastern Society of Oral Surgeons, which was organized in March, 1949, held 
its first annual meeting at the Biltmore Hotel, Atlanta, Georgia, March 17 and 18, 1950, with 
about seventy-five members present. 

Appearing on the program were E. C. Hume, Louisville, Kentucky, T. Sterling Claiborne, 
M.D., Atlanta, Georgia, Hunter Harang, New Orleans, Louisiana, A. P. Williams, Louisville, 
Kentucky, A. C. Harvey, Knoxville, Tennessee, Wilbur MeL. Davis, Orlando, Florida, George W. 
Matthews, Birmingham, Alabama, Joseph P. Wahl, New Orleans, Louisiana, Calvin B. Stewart, 
M.D., Atlanta, Georgia, and Edward Reiter, Cleveland, Ohio. 

Officers elected for the coming year are: 


President, George C, Albright, Greenville, South Carolina 
President-Elect, Hunter Harang, New Orleans, Louisiana 
Vice-President, Thomas Blair, Winston-Salem, North Carolina 
Secretary-Treasurer, Charles F. Landis, Chattanooga, Tennesse 
Editor, George W. Matthews, Birmingham, Alabama 


Members of the Executive Board are Thomas Conner, Atlanta, Georgia, George Albright, 
Greenville, South Carolina, Hunter Harang, New Orleans, Louisiana, Thomas Blair, Winston- 
Salem, North Carolina, Irwin Hyatt, Atlanta, Georgia, Charles F. Landis, Chattanooga, 
Tennessee, and Wilbur Davis, Orlando Florida. 

The last afternoon of the meeting was devoted to table clinics by the members and 
the annual banquet was held Saturday night. 

The place and dates of the 1951 meeting will be announced later. 


GEORGE W. MATTHEWS, Editor. 


Announcement of The American Board of Oral Pathology Examination 


The American Board of Oral Pathology will conduct its next examination at Atlantic 
City, New Jersey, in conjunction with the 1950 meeting of the American Dental Associa- 
tion. The exact date, time, and place will be announced at a later date. The examination 
will be both practical and oral. Individuals who contemplate appearing before the Board 
should make arrangements to submit their credentials as soon as possible. 

Prospective candidates may secure detailed information by addressing the Secretary, 
Lieutenant Colonel Joseph L. Bernier, D.C., Armed Forces Institute of Pathology, Seventh 
Street and Independence Avenue, 8.W., Washington 25, D. C. 


Fellowship in Oral Pathology . 


A fellowship in oral pathology at the Armed Forces Institute of Pathology, Washing 
ton, D. C., is offered. This fellowship is sponsored by the American Dental Association 
and is one of the activities of its Council on Dental Museum and Dental Registry. Ap 
pointments may be made for one year with the possibility of reappointment. The training 
received in this fellowship is creditable toward board certification in oral pathology. 
The stipend is $3,600 per year. Applicants should write to Lieutenant Colonel Joseph L. 
Bernier at the Armed Forces Institute of Pathology, Washington 25, D. C. 
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Operative Oral Surgery 


PRINCIPLES AND TECHNIQUE OF EXODONTIA* 


FRANK W. Rounps, A.B., D.D.S., D.Sc.(HoN.), Boston, MAss. 


(Continued from the May issue, page 581.) 
Inferior First and Second Molars 


HE necessity for extraction of mandibular first molars is unfortunately 

very common, particularly for young people. Their early appearance in 
the arch subjects them to all the inattentions so frequently observed in the 
mouths of children. Since they erupt before the deciduous teeth are lost, they 
are often mistaken for them by uninformed parents, and if they are attacked 
by caries repair may be neglected because of parents’ impression that they 
will be replaced and that it involves an unwarranted expense for a child to 
have his first dentition maintained in a healthy state. For obvious reasons it 
becomes the duty of every practitioner to emphasize to parent and child alike 
the fallacy of this reasoning. 

If this tooth becomes carious, every corrective effort should be made not 
only for its value as a masticatory orga but also because the inclined planes 
of its eusps establish and fix the relation of the inferior to the superior arch 
during the time all the deciduous teeth are being replaced by the permanent 
ones. 

When, however, extraction becomes imperative, the operation may become, 
and often is, beset with problems, due to the presence of rampant decay or 
pathologie complications, and also by reason of artificial restorations which 
have replaced the normal coronal tissue. Such constructions often undermine 
the integrity of the crown structure to an extent which renders impossible the 
successful removal of the tooth by routine forceps methods. Aside from these 
considerations the roots may be so formed that they present mechanical prob- 
lems in ease of extraction. 

When deseribing Fig. 30, which shows the types of inferior first and sec- 
ond molars that are usually seen, attention was directed to the various root 
peculiarities. Their osseous encasement was also touched upon under the head- 
ing ‘‘ Anatomical Landmarks.’’ Prior to the extraction of either tooth a de- 
tailed preoperative study should be made of the anatomical factors present. 
The first molar is the largest of the inferior teeth. The two roots are narrow 
in their mesiodistal diameter but broad buccolingually. The mesial root is 
usually the longer and presents a longitudinal depression on its mesial and 
distal surfaces, the distal being generally more pronounced. These depressions 
constitute a rudimentary bifurcation. In rare instances two distinct slender 
mesial roots are present. The distal root does not tend to bifureate and is 


' *This is the fifteenth article in a series which began in the January, 1949, issue of the 
JOURNAL. 
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usually straight with a blunted apex, while the mesial root is prone to curve 
distally to a pointed end. Either root, however, may show varying curvatures. 
Whatever their formations, they are imbedded in thick cancellous bone and sup- 
ported buceally and lingually by dense cortical plates of alveolar process. The 
mechanical techniques involved in the extraction of the first and second molars 
are so much alike that they will be considered together. The variations in pro- 
cedure are minor and are dependent only on the slight differences in root con- 
struction. The second molar roots are likely to be straight and in general are 
smaller than those of the first molar. They may be fused into a conical shape. 
Their divergence usually is less pronounced and the curvatures are far less 
common. Hypercementosis is not an infrequent occurrence with either tooth. 


Position of Patient and Operator.—The position of the patient in the 
chair, and that of the operator, during a forceps extraction of these teeth was 
explained and illustrated in Figs. 76 and 78. When referring to those illustra- 
tions attention should be given to the placement of the operator’s left arm and 
hand. It will be noted that the thumb is inserted lingually, the first finger re 
tracts the lower lip, and the remaining fingers support the mandible. When 
operating on either side of the arch the patient’s head is inclined slightly to the 
right. Another favored disposition of the left hand is shown in Figs. 139 and 
140. When extracting on the left side the index finger is placed at the corner 
of the mouth to retract the cheek, the second finger depresses the lower lip, and 
the third and fourth fingers and the thumb are placed below the jaw. If oper- 
ating on the right side, the operator’s left hand is brought further toward the 
front of the mouth. The index finger is placed along the lingual surface of the 
right arch, the second finger depresses the lower lip, and the third and fourth 
fingers are placed below the jaw. The choice of either of these finger arrange- 
ments depends mainly on the operator’s preference, but somewhat on the length 
of his index finger and thumb. The object in each instance is adequate protec- 
tion of the patient’s tongue, cheeks, and lips from instrumental damage, sup- 
port and control of the movable mandible, and provision for ample vision and 
free access to the operating field. 

Forceps.—Standard Forceps No. 7 (Fig. 52) are so constructed that they 
are adaptable to both sides of the arch, and their employment is indicated for 
the extraction of inferior first and second molars when enough of the buccal and 
lingual surfaces of these teeth remains to allow the pointed beaks to be secure- 
ly adjusted to the root bifurcation. 

Experiments tried over a long period with various other forceps designed 
for inferior molars were not entirely satisfactory on account of the difficulty of 
properly gauging the amount of force to be exerted and at the same time keeping 
the beaks under proper control while applying the downward pressure or the 
movements of extraction. The imperfections of these instruments were largely 
overcome in the design of Forceps No. 7 which combines a blunted handle grip 
and the proper relationship of beaks and shaft. With these improved features, 
this instrument, if correctly handled, will in a majority of cases deliver a lower 
molar in its entirety. It should not be used, however, without due regard for 
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the conservation of tissue, as the handles fit so snugly into the palm of the hand 
when the beaks are in position on the tooth that the amount of force that can 
be applied is limited only by the strength of the operator. 

Standard Forceps No. 6 with the blunted handle grip (Fig. 50) are used 
for the extraction of these teeth when carious to the extent that insufficient 
coronal structure is left for the application of No. 7 but when the remaining 
surface on the mesial or distal side is strong enough to allow adjustment. 
These forceps are also employed in extracting inferior molar roots if there is 
sufficient substance left to permit forceps technique. 


Fig. 139. 





Fig. 140. 

Fig. 139.—Position of patient and operator, disposition of fingers, and application of Stand- 
ard Forceps No. 6 or No. 7 to an inferior left molar. (After George B. Winter.) 

Fig. 140.—Position of patient and operator, disposition of fingers, and application of Stand- 
ard Forceps No. 6 or No. 7 to an inferior right molar. (After George B. Winter.) 

In considering the adaptability of these two instruments certain observa- 
tions are pertinent: 

1, Standard Forceps No. 7, or any other forceps with similar pointed 
beaks, possess great crushing power and are only indicated for inferior molars 
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whose coronal structure is substantial enough to withstand considerable pres- 
sure and whose roots are joined and present a distinct bifurcation. 

2. Inferior second molars are occasionally malformed and present either 
no bifurcation or a rudimentary one and the roots may be fused into a conical 
formation. In either instance, Forceps No. 7 are useless since such irregulari- 
ties cannot furnish a correct seating of the beaks. 

3. Standard Forceps No. 6 are adaptable to any lower molar, carious or 
noncarious, and with or without bifureated roots. 

4. Standard Forceps No. 6 are sufficiently heavy and strong to dislodge 
any lower molar which presents the indication for the use of any forceps. 


In view of these facts it has been my custom for many years to avoid 
possible mishaps due to the use of the standard molar forceps and to utilize 
Forceps No. 6 almost exclusively. 

Some dentists, through habit perhaps, choose cowhorn forceps for extrac- 
ting inferior molars, especially the first molar. This instrument is an early 
design which at one time was a popular model. Its application, however, is not 
considered so generally practicable as is that of Forceps No. 7 or No. 6, for it 
is indicated only when the roots are not markedly separated, and even then 
No. 6 and No. 7 usually prove to be better instruments. If the roots are diver- 
gent, the points of the forceps’ beaks, when adjusted, are prone to come in con- 
tact with each other below the crown of the tooth and, because of their wide are 
formation, the beaks themselves do not engage the coronal structure. The re- 
sult is that when extraction movements are made, the forceps ride around the 
tooth without exerting lateral pressure upon it. Another disadvantage is the 
uncertainty of the outcome, since when force is exerted it is impossible to as- 
certain definitely whether the process is being broken down or the tooth at- 
tachment broken up. A change of forceps becomes necessary when any sub- 
stantial resistance is encountered and there is likely to be a lack of control over 
the tooth as it leaves the socket, for it has a tendency to become loosely held 
within the beaks. By and large it is capable of causing more trauma to the buc- 
cal and lingual gums and the margin of the process than any other instrument 
ordinarily utilized for the removal of these teeth. 


Order of Extraction.—<As in the case of the superior first molar, the tooth 
immediately posterior and anterior to the inferior first molar should be ex- 
tracted first when all three are to be removed, particularly when the first 
molar roots are firmly embedded. If the third molar is also to be extracted, its 
removal should precede that of the second molar since the latter can then be 
properly used as a fulcrum to sustain lever pressure. When both first and 
second molars are condemned, the second molar is removed first and in ease no 
third molar is present and the second molar is the most posterior tooth in line, 
the technique of its extraction is the same as if it were a third molar. 


Application of Forceps.—The forceps having been chosen, application 
should be made cautiously, and the beaks gradually opened as they approach 
the tooth. When Standard Forceps No. 7 are used, one beak is first applied to 
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the lingual wall followed by the application of the opposing beak to the buccal 
wall. When both beaks are in position they are sent down under the previously 
released free margin of the gum to the superior border of the alveolus, keeping 
them in a direct line with the axis of the tooth and taking care that the points 
of the beaks are between the two roots. This adjustment, executed with suffi- 
cient pressure, is of great value and materially assists in the dislodgment of 
the tooth. It is not unusual to find the crown of either of these teeth inclined 
mesially if the tooth immediately anterior to it has been missing for some time. 
If this condition exists and the deflection is pronounced it may be impossible to 
apply the beaks of Forceps No. 7 correctly. This necessitates the selection of 
another instrument which will permit the proper application of force in line 
with the tooth’s axis. Standard Foreeps No. 2 (Fig. 43) often fulfills the re- 
quirements. When using it for this purpose, the operator assumes a position 
in front of the patient. 

If Standard Forceps No. 6 is selected as the instrument of choice, whether 
the crown of the tooth is intact or carious, its beaks are attached lingually and 
buceally to the mesial or the distal side of the tooth, whichever presents the more 
substantial structure. They are foreed downward against the process as firmly 
as possible and, under the pressure caused by the extraction movements, the 
molar will be removed intact if the roots are firmly joined, or if not strongly 
united they will usually separate at the point of bifurcation and the root en- 
gaged by the forceps will be withdrawn, while the other root will be loosened 
to the extent that it can then be removed by a reapplication of the forceps 
or by lever technique. 

Alveolar Application of Forceps.—An alveolar application is not prac- 
ticable when the bone structure surrounding these teeth is in a normal state, 
and should be made only when the margin of the process is affected by caries 
and the softened condition will permit a limited alveolar adjustment to be 
made to the roots with Standard Forceps No. 6, No. 8, or No. 9. It should not 
be attempted with Forceps No. 7. The buccal and lingual osseous walls are 
strongly reinforeed with heavy -cortical structure which is highly resistant to 
instrumental pressure. The tooth roots are seated well within them. 

Extraction Movements.—Practically the same extraction movements 
apply to both the first and second molars, modified only when the anterior bor- 
der of the ramus and the external oblique line rising from it are close to the 
distobuceal side of the second molar, in which case the buecal movement can- 
not be executed as freely. In this situation, the main movement is then made 
toward the lingual side and is combined with the wedging action created by 
the downward pressure on the beaks. 

When the forceps have been securely adjusted, as shown in Fig. 141, A, 
the first extraction movement is executed by bringing the tooth slightly lin- 
gually (Fig. 141, B), followed by directing it with about the same force toward 
the buccal side (Fig. 141, C). If these movements fail to loosen the tooth, the 
lingual pressure is repeated more forcibly (Fig. 141, D) and then with the same 
inereased pressure toward the buceal side (Fig. 141, Z), when it is extracted 
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with a tractile movement (Fig. 141, /) upward in line with its original position, 
provided the tooth is not crowded by the approximating teeth or its roots are 
not markedly divergent. If continued resistance is encountered and the al- 
veolar process is unusually heavy, which condition is the most common cause 
of the excessive resistance, the beaks are sent further down on the tooth with 





Fig. 141.—Extraction movemen:s for inferior first and second molars. A, Forceps (Stand- 
ard No. 7) applied to the inferior left first molar; B, first movement to the lingual side; C, re- 
versed movement to the buccal side; D and EF, movements B and C more forcibly repeated ; 
F, tractile movement upward in line with the original position of the tooth. 
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increased pressure on the handle. This serves the double purpose of adding to 
the wedge effect and permitting greater force to be exerted in the linguobuccal 
movements without causing fracture, as it diminishes the leverage on the neck 
of the tooth by applying the pressure nearer the point of resistance. If the 
roots are fused, a situation often observed with second molars, the wedge move- 
ment alone will often sufficiently loosen the tooth to allow for the traction. If 
these efforts do not suffice, the lingual and buceal pressure must be repeated 
until the release of the tooth is accomplished. 

When the roots diverge to such an extent that the distance between them 
is markedly greater at the apical third than at the gingival third, a condition 
which is very prevalent with the first molar and uncommon with the second, 
there is always danger of disturbing one or both of the adjoining teeth when re- 
moving the affected tooth from its socket. They must always be carefully ob- 
served during the tractile movement, especially if the preliminary examination 
reveals the fact that they are not firmly adherent to the supporting tissues. If 
any movement of either of these teeth is discerned, the procedure must imme- 
diately be discontinued and reassessed. It is usually advisable at this stage to 
diseard the upward traction and to direct the molar buccally from its socket 
by bueeal pressure and thus clear the obstruction. When doing this, the thumb 
of the left hand stabilizes the disturbed tooth. In executing the tractile move- 
ment on a tooth with divergent roots, no attempt should ever be made to deliver 
it by sheer force alone. The combination of the linguobuceal pressures with 
the traction usually enables one to guide the tooth in the direction of the least 
resistance. If these combined movements are correctly carried out, the flexibil- 
ity of the process, which, while not pronounced in this area but present in a 
ratio corresponding to its mineral content, may be utilized to its fullest extent 
and a fracture of roots or process often avoided. 

On completion of the extraction, the socket, if dilated, may be readily re- 
duced by applying pressure to both sides with the thumb and index finger. 
When the marginal process is expanded in this manner during an extraction it 
should not be left in this position as this is one of the factors causing post- 
operative pain. Fig. 142 is a sketch illustrating a dilated soeket, and Fig. 148 
shows the method by which the dilation is corrected. 

If the operator is faced with the problem of removing an inferior molar 
whose roots are so divergent that obviously there is lack of space to clear the 
approximating teeth, a more sensible procedure than that just described, is, 
after releasing the gingival gum flap, purposely to fracture the crown at the 
cementoenamel junction, separate the roots, and remove them individually in 
the line of their axes. Ample room for this technique is thus created without 
endangering the integrity of an adjacent tooth or distending the socket walls. 

Oceasionally an inferior first or second molar is supplied with a third root, 
which can more properly be classed as supernumerary than a bifureation of 
either of the other roots. This supplementary root is usually conical in shape, 
small, and rather long compared with its diameter. It usually rises from the 
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crown a little below its neck, is located either slightly distal to the mesial root 
or slightly mesial to the distal root, and may appear on either the buccal or 
lingual side of the tooth. 

The presence of this extra root is rarely perceptible in the radiograph and 
may not be suspected until extraction is in process and unusual resistance is 
encountered. When, however, its presence is apparent, the principal extraction 
movement is made to the opposite side, and it will be found to be difficult and 
generally impossible to remove it intact with the tooth. If it fractures it is 
scarcely ever loosened but remains firm in its position. Lever technique to dis- 
lodge it is the favored procedure. 


Displacement.—The inferior first and second molars are occasionally 
partially displaced bucecally or lingually but, to my knowledge, no case of com- 
plete displacement to either side of the arch has been recorded. In partial dis- 
placement, forceps are selected which will permit one beak to be adjusted to 
the space on the narrowed side of the tooth. The opposite beak is then applied 
to the opposite side. If the deflection is at all pronounced the use of Forceps 
No. 7 is usually prohibited as its broad beak would impinge on the adjoining 
teeth. Forceps No. 6 are ordinarily adaptable and Forceps No. 8 may prove 
useful. The first extraction movement is made to the side toward which the 
tooth is displaced and then reversed in the opposite direction as far as the 
space will permit. These movements are repeated using increased force in the 
direction of the tooth’s inclination and combining it with the wedge effect previ- 
ously described. When detached from its seat the tooth is withdrawn by trae- 
tion as nearly as possible in line with its original position. Should the inter- 
proximal space on the side of the tooth opposite the deflection be too constricted 
to permit the use of forceps it is feasible to fracture the crown at the cemento- 
enamel junction, separate the roots, and remove them singly. 


Caries on the Buccal or Lingual Surface.—If caries involves the buccal or 
lingual surface of either molar and the unaffected surface is reasonably strong, 
one beak of the forceps is first applied to the involved side. If the decay ex- 
tends below the gum margin this beak is sent quite a distance down on this 
surface to gain a firm adjustment, after which, if the alveolar margin is soft- 
ened at the carious area as it usually is, a judicious alveolar application may 
be made to the affected side. The first extraction movement is made toward 
the weakened area before bringing the tooth slightly in the opposite direc- 
tion. Repetition of these movements, always more forcibly toward the side 
attacked by caries, allows the beaks to be reseated safely. 


Caries on the Mesial or Distal Surface—When caries has attacked the 
mesial or distal surface of either molar but sufficient structure remains on the 
lingual and buccal sides for Standard Forceps No. 7 to be securely adjusted to 
the bifurcation, they may be utilized in the same manner as when the crown is 
intact. But when either surface is involved to the extent that the beaks are 
adaptable only to the mesial or distal half of the neck of the tooth and no sup- 
port can be relied upon from the involved side, Standard Forceps No. 6 should 

















Fig. 142. Fig. 143. 





Fig. 144. Fig. 145. 


: Fig. 142.—Dilation of socket. A, Markedly divergent roots of an inferior first molar; B, a 
dilated socket. (After George B. Winter.) 

Fig, 143.—Same subject as Fig. 142. Correction of a dilated socket with thumb and 
forefinger. (After George B. Winter.) 

Fig. 144.—Inferior first molar, Distal surface destroyed by caries. (After George B. 
Winter.) 

Fig. 145.—Inferior second molar. Distal surface destroyed by caries with third molar 
missing. (After George B. Winter.) In such a case Winter exolever No. 1 (Fig. 146) may be 
used prior to the application of forceps. 
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be used. Fig. 144 is a drawing of a first molar with a large portion of the 
erown destroyed. It is presumable that Forceps No. 7 would crush the tooth. 
There is, however, a certain amount of solidarity to the mesial side. In such a 
ease, Forceps No. 6 should be applied to that side and the extraction movements 
made as earlier described. If the two roots are wholly or only partially united, 
the distal usually will be delivered from its socket with the mesial root; but if 
this is not accomplished it will probably be loosened and then can be removed 
with the same forceps, or, if this is not feasible, it can be elevated with a Winter 
molar elevator (Fig. 57). The same method in a reversed order prevails when 
caries attacks the mesial surface of the tooth. 

When caries involves the distoclusal surfaces of the second molar and 
the third molar is missing from the arch (Fig. 145), it is advisable in most 
cases first to loosen the tooth with an elevator, as this procedure simplifies the 
operation and decreases the liability of a fracture. If both second and third 
molars are missing and the first molar is the last tooth in line, it is good tech- 
nique to apply the elevator in the same manner prior to a forceps adjustment. 
Winter exolever No. 1 (Fig. 146), which is primarily a third molar instru- 
ment, is an ideal agent for this purpose. Its flattened surface engages the 
mesial wall of the tooth to be extracted and the pointed end is thrust deeply 
in a downward diagonal direction into the interproximal space, thereby acting 
as a wedge (Fig. 147). The blade is directed distally by turning the handle, 
and the heavy buceal ossistructure provides an excellent fulerum. The amount 
of force applied is slight, however, compared to that exerted when this instru- 
ment is used for a third molar removal. The purpose is merely to loosen the 
tooth and as soon as this is accomplished the foreeps are applied to complete the 
extraction. No attempt should be made to force the pressure since, if rather 
firm resistance is encountered, a fractured root would be the sequence. 

Inferior Molar Roots.—If the crown of an inferior first or second molar 
is entirely destroyed with the two roots remaining rather firmly united to each 
other, and if their union extends above the healthy alveolar process and evi- 
dences sufficient strength to permit Standard Forceps No. 7 to be securely ad- 
justed, their extraction may be executed in the same manner as though the 
crown were intact. If either the mesial or the distal root has been weakened 
to the extent that this adjustment cannot be made, as in the ease where the 
crown is extensively decayed on the mesial or distal surface and one root is 
substantial enough to allow the use of Forceps No. 6, the same procedure as 
earlier described is usually effective. Either both roots will be removed as a 
unit or the one to which the beaks are attached will be withdrawn and the other 
loosened. It can then be removed by a reapplication of the forceps or lifted 
out with the molar elevators. . ' 

Many cases present united roots at the bifurcation but with insufficient 
substantial structure to allow any forceps adjustment to either of them. In 
this instance the required procedure is to separate them and remove them in- 
dividually with root elevators. One of three methods is customarily em- 
ployed to effect their disunion. The oldest, and perhaps the most universally 
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Fiz. 146.—Winter exolever No. 1 R and L. 
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Fig. 147.—Illustrates method of applying Winter exolever No. 1 to an inferior left second molar. 


After the tooth is slightly loosened, Forceps No. 6 or No. 7 complete the extraction, 
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utilized, is accomplished with an engine-driven crossecut fissure bur as is sketched 
in Fig. 148. A quicker and equally satisfactory separation can be made by 
placing the edge of a narrow chisel blade against the occlusobuceal aspect of 
the tooth at the bifureation and striking it a sharp blow with a mallet. The 
third method employs the Brown gouge (Fig. 63). This instrument has previ- 
ously been described, its purpose stated, and the technique of its use explained in 
detail. Fig. 149 illustrates its application. Of these three techniques the last 
has proved most satisfactory for the following reasons: 

1. One turn of the instrument’s handle instantly fractures the union of the 
roots. 

2. It ereates space for subsequent lever application between the roots. 

3. Often by its wedge action and the contact of its cutting edges with the 
approximal walls of the roots as rotation is exeeuted, it lifts one or both from 
the socket and the whole extraction is completed by one movement. 

When only the roots of these teeth remain and they are separated, they 
may be extracted individually with Forceps No. 6 or No. 8 if a substantial part 
projects above the margin of the alveolus and permits an adjustment of the in- 
strument. The root with the stronger structure is removed first and the extrac- 
tion movements are carried out as though the crown were intact. The remaining 
root is removed in the same manner. But when they are separated or only 
slightly united, and caries has destroyed them to such an extent that removal 
by forceps is uncertain or impossible for want of selid root structure to secure 
a firm attachment, a suitable root elevator should be selected. Winter molar 
levers which were described and illustrated in Fig. 57 are particularly de- 
signed for the release of inferior molar roots. We have previously explained 
the various indications for the use of Cryer levers (Fig. 56), and in certain 
instances if the bone is not too dense or the roots too heavy they may be util- 
ized satisfactorily in this area; however, since the construction of both bone and 
roots in the molar region usually offers greater resistance than one encounters 
in the anterior section, these heavier implements are customarily better adapted 
to the strain imposed upon them. 

When dissecting out molar roots it is seldom necessary to interfere with the 
dense buceal or lingual walls of process in any way since the roots themselves 
lie in the cancellous structure between them, and, due to the breadth and size of 
the socket, ample access is available. If, as sometimes happens, the roots lie 
deeply below the alveolar rim, it may become necessary to lower the buccal 
margin slightly. Nothing is ever gained, however, by destroying the buccal 
plate, and the lingual wall of process should never be disturbed. When using 
the lever, the point of the blade is applied between the roots from a buceal ap- 
proach and force is executed lingually and downward. This directs the blade 
toward the median line of the roots. The coneave surface engages the root to 
be removed. The convex surface rests upon the process or the other root, and 
the lever arrangement is completed as the handle of the instrument is turned. 
Ofttimes the root is released by the wedge action alone caused by the insertion 
of the blade. Usually the heavier and more accessible root is removed first. The 
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Fig. 150.—Crown of an inferior first molar destroyed by caries with the roots partially 
united. A Winter root elevator is applied with the point inserted at the bifurcation. (After 
George B. Winter.) 
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Fig. 151.—Same subject as Fig. 150. The blade of the elevator is directed midway between 
the roots and separates them. (After George B. Winter.) 
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Fig. 152.—Same subject as Figs. 150 and 151. Illustration shows the method of removing 
the distal root. The upper end of the handle of the elevator is turned mesially; the point of 
the blade engages the mesial surface of the distal root, the mesial root being used as the 
fulcrum. The root is thereby lifted from its socket. (After George B. Winter.) 
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Fig. 153.—Same subject as Figs. 150, 151, am 152. After the distal root has been re- 
moved, the blade of the elevator is inserted into the interproximal space between the root and 
the second premolar. As the handle is turned mesially the root is elevated from its position. 
(After George B. Winter.) 
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Fig. 154.—Same subject as Figs. 150, 151, 152, and 153. The mesial root is removed by 
a distal application of the elevator. The blade is inserted into the empty socket created by 
the extraction of the distal root; the point cuts through the septum and the turning of the 
handle distally extracts the root. (After George B. Winter.) 
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remaining root is then engaged by the lever blade by inserting it into the 
interproximal space between the fragment and the adjoining tooth and direct- 
ing the root into the empty socket, or by introducing the mate of the lever into 
the empty socket and, by a turn of the handle, forcing the point through the 
interseptum to engage the root and thus elevate it from its seat. Figs. 150, 151, 
152, 153, and 154 illustrate the procedures as outlined, and Figs. 79 and 80 


show a clinical demonstration of the technique. 





Fig. 155. Fig. 156. 


Fig. 155.—Inferior first molar affected with extensive caries. Illustration shows the re- 
mains of the enamel wall of the crown with the chamber filled with a vascular polypus. (After 
George B. Winter.) 

Fig. 156.—Same subject as Fig. 155. The condition of the hard structures and the posi- 
tion of the roots are shown, (After George B. Winter.) 


Deep-Seated Roots.—The sketches in Figs. 155 and 156 show a condition 
frequently seen in connection with inferior first and second molars. In cases 
such as this all of the tooth structure that remains is a frail enamel wall of 
the crown within which is a mass of vascular polypoid tissue. All the root 
substance is disintegrated down to the apical half or third. The operative tech- 
nique is to remove all the affected material with rongeurs and curets, thereby 
opening up the socket and exposing the root apices. These are then removed 
with socket levers (Fig. 58) supplemented by apical picks (Fig. 62) if the 
fragments are minute. 


Fracture.—If inadvertently one of these teeth is fractured during an at- 
tempted extraction, the technique for removal of the broken part depends on 
the size of the fragment and its location. In general, one of the procedures 
just deseribed will be feasible since from a clinical viewpoint the problem is 
the same whether the condition has been caused by caries or by fracture. 

Occasionally a radiographic examination of the mandible discloses a root 
of an inferior molar completely incased in sound ossistructure and lying deeply 
within it. The logical presumption is that this fragment was fractured during 
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an extraction performed years previously and, either purposely or not, allowed 
to remain. If an indication for its removal becomes evident its elimination is 
accomplished by means of a ‘‘window operation.’’ Briefly this requires exact 
orientation of the root by radiographic means, the release of a gum flap of 
sufficient extent to obviate soft tissue injury, the establishment of an ample 
opening in the overlying bone to expose the part, elevating and removing it 
from its position, smoothing the margins of the window, replacing the flap, and 
securing it with whatever sutures are necessary. The approach can usually be 
made at a point and in a manner that maintains the contour of the ridge. 

Impaction.—The inferior first molars are rarely impacted while the see- 
ond molars are quite frequently discovered to be in that condition. Special tech- 
niques beyond the scope of routine extraction methods are involved in their 
removal. These will be discussed in a later chapter. 


(To be continued.) 
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DIAGNOSIS AND SURGERY IN THE MAXILLARY SINUS AREA 


BERNARD G. WAKEFIELD, D.D.S., F.A.C.D.,* Burra.o, N. Y. 


HAT portion of the maxilla bordering upon the antrum of Highmore is often 

confusing from a diagnostic standpoint and treacherous from a surgical 
standpoint. Pathology within the maxillary sinus is frequently the result of 
dental sepsis, while, equally frequent, what appears to be dental trouble is really 
an inflammatory condition on the sinus floor. Efforts to eliminate denta) pathol- 
ogy often result in an antraoral fistula, while in other cases the otolaryngologist 
finds it impossible to clear up a purulent sinus until he has first had the bordering 
dental pathology eliminated. This region appears then to be, and in fact is, one 
of divided responsibility, divided between the otolaryngologist and the dental 
surgeon. Such a situation is not undesirable if each recognizes and discharges 
his full share of that responsibility in a spirit of understanding and cooperation. 

It is the purpose of this paper to point out that portion of the responsibility 
for which we, as dentists, are directly responsible and to advance ways and means 
of handling the various situations. To do so, we must cover the diagnostic, 
operative, and postoperative procedures. 

Due to the shape of the maxillary sinus with its countless variations, un- 
usual radiographic appearances result, and some of these are most mislead- 
ing. The inner wall frequently presents projecting, bony spurs and partial par- 
titions which have no orderly habit of position or direction. These may give a 
false radiographie impression unless the reader is alert to their appearance and 
able to distinguish them from true pathology. The fact that all these structures 
are likely to be radiographically transposed over the roots of the teeth only adds 
to the confusion. In a fair percentage of cases, the roots of posterior teeth 
actually do invaginate into the antral cavity, while in an even larger number 
they only appear to do so. When a dental radiograph is made in this area, the 
tube must necessarily be directed downward at varying angles. When the tube 
is too vertical, we get a greater transposition of structures and a foreshortening 
of the teeth. Those rays which pass through the malar eminence, hollowed out 
by the sinus eavity, then find no resistance until they reach the comparatively 
thin palatal bone and produce a very radiolucent appearance. Bordering x-rays, 
however, will have to pass through the entire edgewise depth of the buccal wall 
of bone giving a very radiopaque definition. It might be compared to sending 
x-rays through a twelve-inch board. In the flat position, they would have to 
penetrate but one inch, while in the edgewise position, it would be twelve inches. 
Such a radiolucent area immediately surrounded by a radiopaque outline is often 
taken to be a eyst (Figs. 1 and 2). <A similar appearance frequently results in 
the canine fossa area where the antral wall is so very thin that it does not inter- 
fere with the passage of the rays; while just adjoining it, the rays will be 
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penetrating the edgewise antral wall anteriorly while the infraorbital bone above 
likewise gives a radiopaque definition on the radiograph. When a dental radio- 
graph appears to reveal a large cystic area in the premolar region, we must in 
many eases differentiate between a true cyst and a segmented portion of the 
antrum. If the cystic-appearing area with its dense wall meets the nasal floor to 
form a Y as the two dense, bony lines blend together, we can be reasonably sure 
we are dealing with an antrum, and not a eyst (Fig. 3). 

Apical pathology involving the antral floor is not always easy to detect since 
once eroded into the antral cavity, the granuloma may not give a conclusive 
definition in the radiograph. It is always helpful to use a magnifying glass in 
reading such a radiograph to detect if the periodontal membrane has been dis- 
rupted in its continuity. In case of multirooted teeth, because of the transpos- 
ing of images, one should never take a single dental radiograph in this region, 
but at least two, one in a slightly distal direction and the other in a slightly 
mesial one. The principle is quite the same as taking a photograph of a tree 
behind which you know there is a man standing. The man will not be visible on 
the photograph taken straight on, but if the camera is moved slightly to one side 
or the other, his presence will be revealed. It is in this manner that the malar 
eminence can be transposed out of the critical area of our dental radiograph. 
Unfortunately, all too many times, the angle of the tube transposes the malar 
eminence directly over the critical area of our film and thus obscures that portion 
in which we are most interested (Fig. 4). 





Fig. 1. Fig. 2. 


Fig. 1.—X-ray showing dense malar eminence with cystic appearance of radiolucent thin 
center. The antrum was actually normal. 
Fig, 2.—X-ray showing partition and malar shadow. 


Many eases cannot be completely and satisfactorily diagnosed without the 
use of lateral-jaw and anteroposterior films. This is especially true in cases of 
eysts, foreign bodies, and impacted teeth. Actually, some impacted teeth that 
appear to be in the alveolar bone have been found far over in the nasal wall of 
the antrum and even at the floor of the orbit, and still in other eases far back 
beyond the maxilla itself in the infratemporal fossa. Never should we go so far 
out on a limb as to attempt a diagnosis of either an infected or healthy antrum 
by the use of a dental radiograph alone. It requires a good anteroposterior radio- 
graph taken by a competent radiologist to make a diagnosis, and even then, in 
many instances, the diagnosis may have to be somewhat guarded. 














DIAGNOSIS AND SURGERY IN MAXILLARY SINUS AREA 715 


In these questionable cases, we do have a real aid in the transillumination 
technique. The patient must be in a completely dark room and then by placing 
a transilluminating bulb just inside the infraorbital ridge, one can look up at the 
roof of the mouth and find, in the case of a healthy sinus, quite a brilliance of 
transmitted light, while an acutely inflamed or chronic sinus will be completely 
dark. The light may also be placed in the mouth, and, with the patient’s lips 
closed about it, it should, in a normal case, pass through the sinus and produce 
considerable brilliance in the infraorbital and canine fossa areas but not in the 
case of an infeeted sinus. 





Fig. 3.—X-ray showing nasal floor and antral wall forming a Y. 





A, B. 


Fig. 4.—Two x-rays of the same patient; A, wrong; B, correct. 


There are gases in which in spite of all efforts employing x-ray and trans- 
illumination, there still remains a doubt as to whether the antrum is involved by 
a cyst or whether the x-ray shows simply a segmented portion. In such a ease, 
it is well to explore the questionable area. Infiltrate a few drops of procaine 
over the area and insert a sterile trocar or heavy aspirating needle through the 
antral wall through the properly sterilized surface. Once inside the cavity, the 
patient’s nose can then be pinched together, and the patient requested to blow 
against your fingers as though to clear the nose. In doing so, if air comes freely 
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through the needle, we must deduct that it is in the sinus and not in a eyst. If, 
however, nothing comes through the needle, it may still be in the sinus, but one 
with a closed osteum or overlying polyp acting as a flutter valve. It could also 
be in a cystic tumor. Next, place a 20 ¢.c. syringe on the needle and withdraw 
the plunger to see whether air comes from the sinus or fluid from a eyst. If 
neither occurs, then place the syringe back on the needle, but with the plunger 
back in the full syringe position. Quickly press the plunger in to see if air is 
forced over into the nose through a completely or partially obstructed osteum. 
Such a procedure will give you valuable information, and if done aseptically 
will do no harm. 

Never do any exodontia or surgery in the proximity of the antral floor with- 
out having a dental radiograph of that region. So many points of information 
are to be gained if we look, think, and see, and, once seeing, comprehend the 
significance of what we see. Try asking yourself: ‘‘Do the teeth have small 
or large, straight or curved roots? Is there any hypercementosis present, and 
is there a good periodontal membrane completely intact surrounding the roots? 
Is the bone surrounding the teeth dense and highly calcified, or is there a good 
deal of osteoporosis? Are periodontal pockets present, or does the bone firmly 
surround the teeth to the cementoenamel junction? Are there any involvements 
of the bifurcation? Does the antral cavity dip down close to the alveolar ridge 
or is it high above the teeth? If a lone molar is present, is it firm in heavy bone 
without recession, and does the antral floor come close to the alveolar crest mesial 
to it? Is there any loss in the continuity of the sinus floor as a result of disease 


or previous surgery?’’ These are all points one should routinely consider, and 
if practiced over a period of time, it will then become a routine without effort 
or concentration, - 


Extraction of Single Teeth in Posterior Part of Maxilla 


If a molar to be extracted is standing alone in the second or third molar 
position and is firmly supported by bone with the antral floor dipping far down 
into the alveolar ridge anterior to it, a real extraction hazard exists (Fig. 5). 
Injudicious forceps extraction may result in fracturing the entire tuberosity 
together with a portion of the antral floor. When such a ease is at hand, one 
should either do a buceal flap before forceps extraction and uncover the tooth, 
thus lessening the required force to dislodge it, or use a straight gouge driven 
up alongside the tooth either with hand pressure or mallet to break the peri- 
odontal attachments. The latter also will put the tooth in condition to require 
less forceps pressure to dislodge it. 

In eases in which fracture of the tuberosity has occurred, the operator should 
stop immediately, to avoid a bad situation. To complete the extraction the tooth 
should be firmly held by extraction forceps, while the straight gouge is used to 
free the bone from the tooth. The use of the straight gouge rather than a flap 
operation is desirable in this case because it leaves the surrounding bone still 
attached by its periosteum and the soft tissue with its blood supply, and thus 
enables it to heal once secured in position. In each ease every effort should be 
made to conserve and retain the bone of the tuberosity and the antral floor, for, 
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when lost, a great prosthetic problem results because the tuberosity is one of the 
main retentive factors in denture construction. If it is lost, a tapering, flabby, 
unretentive ridge is the result. Following the removal of such a tooth from the 
loose jaw section, it is well to place a mattress type of suture deeply through 
the dense tissue distal to the molar and then forward through the heavy tissue 
of the alveolar ridge mesial to the socket, or, if another tooth is present in that 
area, the suture may be passed around the tooth through the interproximal space. 
A heavy suture deeply placed is capable of holding the section firmly in place 
and steady while healing occurs. The suture should be left about five days, 
after which the segment will retain itself. 





Fig. 5. Fig. 6. 


Fig. 5.—Case of second molar extraction. The tooth stands alone with the alveolar bone 
in the first molar region weak, presenting a hazard. 


Fig. 6.—X-ray of displaced root with presence of periodontal membrane indicating that 
the root is still in its alveolus. 


Infection in the Floor of the Maxillary Sinus 


Diagnosis.— Quite frequently, the patients present with retained roots in 
the edentulous alveolus of the antral region. Equally frequently, the question 
arises as to whether such a root is in the sinus or not. It will be found helpful 
to examine the radiograph carefully with a magnifying glass to see whether a 
trace of a surrounding periodontal membrane can be identified (Fig. 6). If so, 
the root is in its original alveolus and not in the sinus. If the periodontal mem- 
brane cannot be seen, it may or may not be inside the sinus. 

Technique.—When an area containing infected tissue exists in the antral 
floor as shown in Fig. 7, eare should be taken in removing it, One should always 
use the largest eurette that can be managed in the cavity or alveolus, because a 
wide instrument and one not too sharp will avoid puncture of the antral mem- 
brane if used with discretion, even though perhaps only the lining itself is 
present. However, if a narrow, pointed, sharp instrument is used, an antraoral 
fistula is quite likely to be created, even by a skillful operator. Granulomas and 
eysts in this region are more safely removed if they are first shelled away at 
the margin of their attachment before going at the base of the area. 

In cases of a mere puncture of the antrum with no foreign body pushed into 
the sinus, little trouble should be expected if the patient cooperates. There 
should be no blowing of the nose, rinsing of the mouth, sneezing, or sucking 
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actions for at least a week. Such patients are less likely to build up antral pres- 
sure if they use ephedrine with Merthiolate sprayed into the nose on the affected 
side four times daily during that first week. No packs should be used. 

If the membrane is not only punctured but also destroyed so that an actual 
opening exists, a much different problem is presented. The alveolar process 
should be trimmed in such a ease on either side, and the flaps should be brought 
together with sutures. While a mucoperiosteal flap will not stretch preceptively, 
the bueeal flap can be brought down if the periosteum is severed high up beneath 
the flap. 

Therefore, if the buccal flap fails to approximate with the palatal one, the 
periosteum on the buccal side may be severed by the use of a sharp, preferably 
eurved knife, high up in the area of reflection. The blood clot seems to 
retain much better without breaking down if a very small amount of sulfathiazole 
powder or crystals is dusted into the wound before closure. The sutures, prefer- 
ably of the mattress type, should be left at least five days. In addition to the 
mattress sutures, however, the lateral margins of the wound are better approxi- 
mated with ordinary interrupted sutures. Some operators like to suture Gelfoam 
or oxidized cellulose beneath the flap, but actually a good blood clot in a clean 
socket seems to have advantages. 

In these cases also the patient should not blow the nose or rinse the mouth 
for at least one week, and better still, two weeks. Smoking should be discouraged 
and sneezing avoided. The ephedrine spray with Merthiolate should be used 
in the nose during the period of recovery. 

If a root has been pushed into the antrum as in Fig. 8, it is better not to 
attempt its removal through the original point of entrance, for even if the socket 
is enlarged, visibility and accessibility are still not accomplished, and the large 
opening only invites the formation of a fistula. Looking up through it, one 
would see only the floor of the orbit which would help very little in locating a 
foreign body. It will be found far better to close the opening in the alveolus 
after careful débridement, and subsequently to make an incision in the canine 
fossa, cutting a window in the anterior lateral wall of the antrum as shown in 
Fig. 9. Such an approach presents no problem of closure and it will actually 
close whether sutured or not in most instances. In addition, direct vision and 
aecessibility aid greatly in removing the foreign body. 

It should be pointed out that in cases of root removal in edentulous patients, 
whether the root is in the sinus or not, it is permissible to make the incision in 
the firm, fibrous tissue forming the crest of the ridge. If the incision is long, 
the flap will be quite adequate for access and we do not have to worry about 
the possibility of failure to close, for this tissue is sufficiently rugged that it 
ean be tightly and accurately approximated with firm sutures. This is quite 
in contrast to the situation that occurs if an opening remains at the time of tooth 
extraction. 

It is usually desirable to recover the root by the use of an aspirator tip 
with one single opening at the end, which must be smaller than the root frag- 
ment. It may also be removed by a loop type of curette. Irrigating a foreign 
body from the antrum is not desirable. It is usually ineffective, and many times 
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the foreign body is lost in such a procedure. In addition, the entire antrum 
becomes contaminated with whatever sepsis was in the region of the opening 
and, more important still, the ciliate effect of the lining epithelium is bogged 
down, giving the antrum time to develop an acute sinusitis before drainage and 
ventilation again become normal. An acute sinus infection is then quite likely 
to result, accompanied by closure of the normal ostium. Under those cireum- 
stances pressure will build up within the sinus and lead to drainage through 
the alveolar opening with a resulting antraoral fistula. If the root is recovered 
mechanically and any excess blood clot aspirated, the antrum will seldom become 
infected beeause it has the ability to eliminate the incidental blood. In these 
eases, likewise, blowing, rinsing, sneezing, and smoking should be avoided, and 
the use of ephedrine with Merthiolate as a spray is recommended. 





Fig. 9. Fig. 10. 


Fig. 7.—X-ray showing periapical lesion in the antral floor which should be removed with 
the largest curette possible. 

Fig. 8.—X-ray of molar root in the maxillary sinus. 

Fig. 9.—Skull showing area for opening into sinus to recover a root. Size of the opening 
is usually less than the area indicated. 

Fig. 10.—Skull showing area beneath the inferior turbinate bone, for antranasal window. 


When an antraoral fistula has existed over a long period of time, the lower 
portion, at least, of the antrum is likely to contain polyps and pus, thus neces- 
sitating a complete cleaning out, and, in most such cases, a nasal window beneath 
the inferior turbinate bone (Fig. 10). A complete cleaning out, however, does 
not imply the removal of the normal portion of the antral lining which is likely 
to exist in the upper portion of the maxillary sinus. It has been found that the 
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removal of the polypoid tissue in patients in whom a window is made and proper 
ventilation produced is a better procedure than the removal of the entire lining 
membrane. 

The average dentist is not trained to make the nasal window and in some 
areas the oral surgeon does not feel free to do it. Therefore, where a nasal 
window is to be required, it is better done by the nose and throat surgeon before 
a closure into the mouth is attempted. Even in eases of small fistulas, one can 
tell whether the ostium is open by sliding an irrigating tip through the opening 
into the sinus far enough to get beyond any polyps that might act as a valve, 
and then have the patient blow to see if air is forced through the irrigating tip. 
If not, then the necessity of a window is evident. In fact, after the window 
has been made, a surprising number of antraoral fistulas will close by themselves 
since no pressure can now build up from within. It is usually desirable to wait 
for three weeks following the institution of a window before doing the closure. 
The window should be low, large, and in the forward portion of the sinus 
(Fig. 10). It is of the utmost importance when making an antranasal window 
that both the nasal and antral mucous membranes be excised along with the 
bony wall. Otherwise, the window will be ineffective and close itself before it 
has fulfilled its function. 

In those cases in which a nasal window is made at the time of the antraoral 
closure, a strip of half-inch iodoform gauze should be inserted for twenty-four 
hours and then removed by way of the nose. When packing the sinus in this 
manner, the lead end of the gauze is carried out through the antranasal window 
until about eighteen inches of gauze has been pulled out through the nose. The 
gauze in the sinus is folded back and forth starting at the nasal window and 
finally filling most of the cavity. This eliminates snarling of the gauze, facilitat- 
ing its removal. The flap is closed after a small amount of sulfathiazole is 
dusted beneath it. 

The lead end of the gauze is tucked back over the opening beneath the in- 
ferior turbinate bone, and finally the end of gauze has a small gauze pack tied 
into it sufficiently large to occlude the anterior naris completely. This, of course, 
prevents the patient from doing any breathing or blowing on that side. When 
the gauze is removed on the following day, a certain amount of bleeding will 
occur; it is desirable to have the patient’s head tipped forward and to one side 
so that the antranasal window will be at the lowest point and therefore prevent 
the sinus from filling with blood clot by allowing the blood to run out freely. 
After all bleeding has ceased, the patient is then discharged until four days later, 
when the sutures are removed. Any irrigations at this time should be avoided 
and postponed for at least ten days or so, at which time one irrigation through 
the nasal window would relieve the sinus cavity of any residue of disintegrating 
blood clot. Irrigating otherwise seems to do more harm than good. It should 
be pointed out at this time that any sutures used to close an antrum should, 
where tension is exerted, be of the mattress suture type. The margins of the 
flap can then be approximated with a continuous or interrupted suture. 

When a patient presents an acutely infected antrum, any surgery should 
be postponed, whether it be for the purpose of closing a fistula or removing a 
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foreign body. Even a nasal puncture for purposes of irrigation should not be 
undertaken. Instead, the patient should be put on antibiotics, and the sinus 
irrigated by way of the antraoral fistula or through the normal ostium. When 
the acute condition has been overcome, surgery is much safer, and a satisfactory 
result in eases of flap closure is much more likely to be secured. 

An interchange of ideas and information between the dentist and the nose 
and throat surgeon with whom he may be working seems quite desirable to get 
the best results with the least amount of friction. Any worthy otolaryngologist, 
when properly informed of your problem and your wishes, and the reasons for 
them, will gladly cooperate. 


Conclusion 


In conelusion, let us remember that the maxillary sinus, when involved 
through dental sources, is within the realm of oral surgery. No criticism is due 
the normally skillful operator who occasionally involves the sinus floor or even 
has the misfortune to push a root into the sinus. However, criticism is due the 
operator if he does not know what procedure to follow after the accident has 
occurred, whether he actually is to do the work or refer the patient to someone 
else. To refer such a patient requires only reasonable tact coupled with sincerity 
and honesty. <A patient should never be referred on the basis of the consultant 
possessing a different instrument or a different anesthetic agent. An intelligent 
patient would question why you had not provided yourself with such an instru- 
ment or anesthetic. To tell the patient that the surgical proceedure is very 
simple and will take but a few minutes certainly puts the referring dentist in a 
bad light. The patient is likely to wonder just why he did not complete it 
himself. In addition, patients are likely to feel that a simple job, as you have 
called it, hardly justifies the fee that must, in all fairness, be charged by the 
specialist. 

It is much more dignified, honest, and to the point in referring patients to 
explain simply that your interest in their comfort and welfare prompts you to 
refer them to one especially trained and equipped for that particular job. Such 
a reference automatically indicates that you are more interested in their comfort 
and welfare than you are in their purse, thus causing them to feel even greater 
confidence in you in the future, without any reflection upon your own ability 
or armamentarium. 











DOUBLE DENS IN DENTE IN BILATERAL RUDIMENTARY 
SUPERNUMERARY CENTRAL INCISORS (MESIODENS) 


Report of a Case 
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LESTER M. SILVERMAN, B.A., D.D.S., M.S.D.,** 
SPRINGFIELD, Mass. 


ENS IN DENTE has been the subject of a number of articles in the recent 

dental literature. Conflicting theories relevant to its etiology have been 
propounded. Basically, two theories have been developed. 

The cause of dens in dente, according to Kronfeld,' is an invagination during 
the developmental stage of the tooth. The growth of the tooth germ is regarded 
as centrifugal in nature and the dens is resultant of localized retardation dur- 
ing the growth process followed by ingrowth of tooth tissue and its subsequent 
enclosure. Kitchin,? * elaborating on Kronfeld’s theory, described it as an ab- 
normality of morphogenesis of the tooth, including the shaping of the root area. 
He further defined dens in dente as ‘‘the maldevelopment of a single tooth re- 
sulting from abnormal invagination and a subsequent degree of enclosure of 
tooth tissue normally confined to an outside surface.’ 

Swanson and McCarthy* advanced a second theory. They ‘‘believe these 
malformations to be caused by a proliferation of the cells of the enamel organ 
into the dental papilla.’’ This proliferation occurs during the stage of dif- 
ferentiation of the developing tooth germ at the inner enamel epithelium. 

Among the cases reported in the literature, Moral’ cited a specimen of dens 
in dente in a supernumerary maxillary tooth. The first account of a bilateral 
dens in dente was published by Swanson and MeCarthy.* 

Supernumerary teeth are quite common in the maxillary incisor region. 
Those developing between the two central incisors, occurring singly or in pairs, 
have been named mesiodens by Bolk.® 

The following case report illustrates a double dens in dente in bilateral 
rudimentary supernumerary central incisors. Their position in the maxilla 
may justify their placement in the category of bilateral mesiodens. A search 
of the literature reveals that no such case has been reported to date. 


Case Report 
On presentation, the patient’s chief complaint was delayed eruption of the 
permanent teeth. 


*Professor of Oral Surgery, University of Pittsburgh, School of Dentistry. 
**Resident in Oral Surgery, Eye and Ear Hospital, Pittsburgh, Pa. 
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Past History.—About one and one-half years previously, this 9-year-old 
child was referred to an oral surgeon for the extraction of deciduous carious 
teeth. Nine teeth were extracted. No radiographs were taken. It was felt 
that following removal of the nine teeth the permanent maxillary incisors would 
erupt. However, the eruption process did not ensue. Recently the right and 





A. B. C. 


y 


B, and C, Bilateral dens in dente of supernumerary maxillary teeth. 





Fig. 2.—Occlusal film demonstrating position of bilateral dens mesial to the central incisors, 
indicative of mesiodens. 


left maxillary lateral incisors began to erupt. To determine the cause for the 
delayed eruption of the maxillary central incisors, radiographs were taken 
(Figs. 1 and 2). These revealed two odontomas (?) in the maxillary anterior 
region lying in the normal path of eruption of the maxillary central incisors. 
The patient was admitted to the hospital on Feb. 24, 1949, for treatment. 
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Examination.—Examination revealed a well-developed, well-nourished, 9- 
year-old child in no apparent distress: 

Eyes: Pupils, round, equal, reacted to L. and A. 
Ears: Normal. 
Nose: Free and clear. 
General physical examination: Negative and noncontributory. 
Mouth: In fair state of oral hygiene. Gingivae and oral mucosa a)}- 
peared normal. The first permanent molars were carious. The perma 
nent maxillary lateral incisors were partially erupted. The maxillar 





central incisors were not present in the arch. The permanent mat 
dibular incisors had erupted normally. 


Fig. 3. 


He 





Fig. 4. 
Fig. 3.—Apical appearance of partially completed crowns of bilateral supernumerary 
maxillary incisors. Each contains a double dens in dente. 
Fig. 4.—Appearance of labial surface of teeth. Dens in dente are partly visible. 


Laboratory examination: 
Urine: Negative 
Blood: R.B.C., 4,500,000; W.B.C., 6,800; Hb., 91 per cent 
Bleeding time, 1 minute, 20 seconds 
Coagulation time, 4 minutes 
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Fig. 5. 


I 





Fig. 6. 
Fig. 5. Appearance of incisal surface of the rudimentary supernumerary teeth. 


Fig. 6.—Appearance of lingual surface of the incompletely formed rudimentary supernumer- 
iry central incisors. 
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Fig. 7. Fig. 8. 








Fig. 7.—Radiographs of dens in dente following extraction, outlining the invagination 


yrocess., 


Fig. 8.—Radiographs of dens in dente following extraction. 
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The patient was scheduled for surgery on February 25, with routine pre- 
operative orders. Penicillin therapy, 300,000 units intramuscularly daily, was 
instituted. 

Operation Record.—A preoperative diagnosis of bilateral rudimentary 
teeth had been made, and an operation for their surgical removal was scheduled. 

Under Avertin-ether anesthesia, the face and mucous membrane were pre- 
pared with tincture of Merthiolate, and lips coated with petrolatum. A Molt 
mouth prop was inserted into the mouth, and jaws separated. The tongue was 
grasped by gauze held between the fingers, and brought forward exposing the 
tip which was serubbed dorsally and ventrally with tincture of Merthiolate. 
A curved needle with No. 0 plain catgut suture was passed through the midline 
of the tongue one inch from the tip and brought forward for a distance 
of 6 inches. The needle was cut from the suture; a knot was tied in the ends 
of the four strands; a hemostat was clamped on this knot and held to the cover 
sheet by a towel clip. Oropharyngeal partition was then placed. 

An incision was made along the crest of the ridge from the right cuspid 
to the left cuspid region, and thence at a 45° angle to the mucobueeal fold. A 
mucoperiosteal flap was reflected labially, and overlying bone was removed with 
a chisel and mallet. Two rudimentary teeth were then exposed. These were re- 
moved by means of exolevers. On examination these were found to contain 
partially formed rudimentary teeth within themselves, indicative of dens in 
dente (Figs. 3, 4, 5, and 6). The wound was débrided with curettes and the 
process trimmed with rongeurs and bone files. Crystalline sulfanilamide was 
sprinkled into the cavity. The tissues were approximated, coapted, and sutured 
with 000 catgut. The patient left the operating room in good condition. 

The patient followed a normal postoperative course. Moderate edema of 
the right and left buccal fascial spaces subsided in several days. The patient 
experienced slight pain and discomfort. He was discharged on Feb, 27, 1949, 
to be followed at the office. 

Radiographs taken of the rudimentary teeth following extraction demon- 
strated the outline of the invagination process. The reverse relationship of 
enamel and dentine in a dens was clearly outlined in the radiographs. <A careful 
study of the radiographs revealed not one but two dens in each rudimentary 
tooth (Figs. 7 and 8). 

Summary 


A ease of double dens in dente in bilateral rudimentary supernumerary 
central incisors has been presented. As demonstrated by radiographic evidence, 
this case may also be ciassified as a mesiodens. 
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TANTALUM AS A REPLACEMENT FOR BONE IN ORAL SURGERY 
HENry G. Riecer, D.D.S.,* New York, N. Y. 


Introduction 
Fos literally hundreds of years clinicians have been searching for a suitable 
material for bone or soft tissue replacement. Gold, silver, magnesium, alumi- 
num, and brass have all been tried and abandoned.’ These metals are unsuitable 
because of marked tissue reaction, pronounced electrolytic effects, excessive oxi- 
dation, and for various other reasons. 

One of the more recent and desirable metals for this purpose is vitallium, 
an alloy of cobalt, chromium, and molybdenum.’ Although vitallium is well tol- 
erated by the tissues, it cannot be drawn into wire or worked in the cold state. 
Therefore, it must be cast, an obvious disadvantage. 

In seeking better metals for surgical purposes it was found that the ele- 
ment tantalum had very desirable properties. This report deals with the use of 
tantalum as a replacement for a mandible eroded by cancer. 


Case Report 


J. S. R., a 55-year-old white man, was admitted to St. Luke’s Hospital on 
July 5, 1949, with the chief complaint of a tender, red swelling of the right 
side of the jaw and neck. 


Past History.—The past history was essentially negative, except that 
the patient admitted to smoking ten to 12 cigars a day for the past twenty 
vears. 

Present Illness.—In 1939 it was found that the patient had a moderate 
degree of leucoplakia of the mouth. Fifteen months before admission he had 
noted a small lump and ulcerated area inside of the right cheek. The lump 
vrew steadily during the ensuing three months until it was approximately 4 
by 2 em. as shown in Fig. 1. In July, 1948, twelve months prior to admis- 
sion, the teeth on the right side were extracted and a biopsy revealed a squa- 
mous-cell carcinoma of the anaplastic variety. Radium pads of 3,000 mg. hr. 
had been applied to the lesion. Three ecubie centimeters of ethyl aleohol had 
been injected into the fifth cranial nerve (mandibular block injection) for 
pain relief. The results were fair. 

On admission to the hospital the patient had a normal temperature, pulse, 
and respiration. The hemoglobin was 87 per cent; R.B.C., 5,020,000; W.B.C., 
8,600 with 79 per cent polymorphonuclear neutrophile leucocytes. 

On July 6, the day following admission, Dr. William MacFee elevated 
a flap from the upper right anterior chest wall preparatory to grafting follow- 
ing excision of the lesion. An alginate impression was taken of the right side of 
the face and jaw. <A die and counterdie were made of stone, and a mandible 
of approximately correct size was swedged of tantalum. 

*Associate Attending Dental Surgeon, St. Luke’s Hospital. 
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On July 26 the patient was taken to the operating room where, under 
intravenous Pentothal Sodium anesthesia, the soft tissue of the right side of 
the face and jaw was surgically excised. The cervical lymph nodes from the 
anterior, posterior, and submental triangles were removed. The mandible was 
divided in the midline and at the angle of the jaw with a Gigli saw. The previ- 
ously fashioned tantalum jaw was then trimmed to size. Its edges were bent 
over to provide increased rigidity and a smooth, nonirritating surface. Cuplike 
depressions were made at both ends for proper articulation with the adjoining 
bones. Approximately ten holes having a diameter of 1 mm. were drilled into 
the tantalum plate with a round dental bur, using carbon tetrachloride and 
sterile light machine oil as a lubricant. This was done to permit the proliferat- 
ing fibroblasts to obtain a firm hold. 





The soft tissue immediately overlying the mandibular periosteum was 
carefully dissected and the periosteum itself roughened to encourage the devel- 
opment of sear tissue. Four holes, each 1 mm. in diameter, were drilled into 
the ramus and four similar ones into the left body of the mandible. The 
artificial jaw was thus fastened with No. 4 gauge tantalum wire. Continuous 
fracture bars were similarly wired to the upper and lower teeth. It was 
deemed unnecessary to wire the teeth so that they were permanently occluded. 
The patient was returned from the operating room in excellent condition. 


Comment 


Tantalum, discovered in 1802 by Anders Gustaf Ekeberg, a Swedish 
chemist, was first employed in surgery by Burke.* This metal is characterized 
by very marked resistance to chemical corrosion.‘ Carney* found it ductile 
and quite malleable in the cold state. His experiments showed that tantalum, 
when implanted in soft tissue, is encapsulated by a thin layer of fibrous tissue. 
The density of bone adjacent to the tantalum plates was shown to have in- 
creased considerably. He concluded that the metal was well tolerated by tissue. 
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The onset of World War II heralded the greatly increased use of tantalum 
in traumatic and plastic surgery. Some authorities have hailed it as the closest 
approach yet made to the ‘‘perfect metal’’ for operative procedures. In oral 
surgery particularly, it is valuable in that its use eliminates the need for cum- 
bersome obturators and the wiring of teeth in the occluded position to prevent 
collapse. 

Although the use of tantalum as an artificial jaw is not new,® numerous 
technical difficulties have supervened to prevent its widespread adoption for 
this purpose. In the case presented here the patient was able to swallow fluids 
and soft solids almost immediately after operation, and on the fifth postoperative 
day there was limited mandibular motion without undue discomfort. 





Fig. 2. 


Three months after operation, the artificial jaw was in firm position. There 
was slight motion demonstrable at the tantalum-ramus joint, and only a mod- 
erate amount of movement between the metal and the left body of the mandible. 
The motion of the mandible to the left is believed to be due to unopposed mus- 
cular pull. There was no evidence of any irritation caused by the tantalum; as 
a matter of fact, healthy-appearing granulations were being proliferated along 
the metal from both sides (Fig. 2). It was planned to retain this artificial 
jaw at least until the optimal time for soft tissue plastic surgery and perhaps 
permanently, thus eliminating the necessity for a bone graft. 

Although the clinical result was considered excellent, the comparative 
crudities observed on the roentgenograms (Figs. 3 and 4) were due primarily 
to lack of an established technique and the difficulties of molding the tantalum 
plate under necessarily sterile operating room conditions. 

On Nov. 26, 1949, when the tantalum jaw was removed to release tension 
on the plastie flap, no necrosis could be demonstrated around the holes in the 
bone. However, in spite of the excellent clinical picture, some infection was 
demonstrated in those parts of the tissue along the tantalum jaw nearest the 
exterior. 
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Fig. 3. 








Fig. 4. 
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We plan to develop this use for tantalum as additional suitable cases come 
to our attention. In this way we hope to devise a series of interchangeable, 
easily adjusted ‘‘stock’’ parts with prefabricated smooth alveolar ridges. It 
is possible that in the future, as wider experience is developed, a tantalum 
jaw may be left as a permanent structure in the immediately closed type of case. 


Summary 


1. A case of squamous-cell carcinoma of the mucous membrane of the 
mouth, involving the mandible, in a 55-year-old white man is presented. 

2. Following resection an artificial jaw of molded tantalum was substituted. 
It served excellently as a temporary space retainer. Both early and late re- 
sults have been very satisfactory. 

3. The idea of tantalum prostheses made of interchangeable, easily ad- 
justed ‘‘stock’’ parts is propounded. 


Acknowledgment is made to Dr. Herbert L. Davis, of the Ethicon Suture Laboratories, 
New Brunswick, New Jersey, for supplying us with tantalum and giving us many helpful 
suggestions. 
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FIBROMYXOMA OF THE MANDIBLE 
Report of a Case 
FLoyp E. Srrarrn, D.D.S., Derrorr, MicH. 


HE following case is of interest because of the preoperative x-ray diagnosis 
of a cyst of the mandible as contrasted with the operative findings of a soft 
tissue tumor and also because of conflicting microscopic diagnoses. 


Case Report 

R. B., a well-developed Negro woman, 29 years of age, was referred on 
April 3, 1946, for diagnosis and treatment of a swelling in the lower left pre- 
molar and molar regions. 

Past History.—In the summer of 1945, the patient noticed that the lower 
left posterior teeth were loosened. She went to her dentist in October, 1945, 
for treatment, at which time she had the lower left molars removed. Swelling 
slowly increased until the time of her initial visit. Past physical history re- 
vealed nothing of interest except for pronounced food allergies. The family 
history was irrelevant. 

Clinical Examination.—On April 3, 1946, examination of the mouth re- 
vealed a normal complement of teeth in good condition except for the lower 
left molars which were missing. Examination of the ridge showed a marked 
bulging and expansion of the mandible and alveolar ridge in the lower left 
molar region. The overlying mucosa was normal in appearance with no evi- 
dence of fistulas or discharge. Palpation showed no fluctuation. 

X-ray Examination.—X-ray examination on April 3, 1946, revealed a well- 
circumscribed area of rarefaction of the left side of the mandible extending from 
the superior to the inferior border of the mandible and from the lower left 
second premolar to the angle of the mandible. The mandibular canal and its 
contents were shown to be displaced downward to the lower border of the man- 
dible. A diagnosis of cyst of the mandible was made. (Fig. 1.) 

Operation.—On April 3, 1946, under Novocain 2 per cent anesthetic and 
Suprarenin, 1:2,500, an incision was made through the mucoperiosteum covering 
the alveolar ridge just below and to the buceal side of the ridge extending from 
the lower left cuspid area distally to the retromolar fossa. The tissue was re- 
flected and the underlying bone exposed. The thin overlying bone was removed 
with rongeurs, exposing an amber colored jellylike mass of uniform density, 
slightly lobulated and with no apparent capsule. With sharp curettes the 
mass was gently enucleated from the bony cavity, exposing the mandibular 
nerve and vessels lying intact along the floor of the cavity. Due to exposure 
of the distal side of the root, the second premolar was extracted. The bone 
edges were smoothed, debris removed, and the cavity packed with iodoform 
gauze to which petroleum jelly had been applied. 
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Treatment and Course.—On April 9 and April 17, the dressings were 
changed. On April 25, when the dressing was changed the bone walls were 
found covered by granulations. On May 3, the packing was removed, and on 
May 17, the examination revealed the cavity half filled with normal tissue ex- 
tending from bottom and walls. A small polyp was removed from the lower 





Fig. 2. 


Fig. 1.—Film of left side of the mandible showing circumscribed area of rarefaction due 
to tumor. 

Fig. 2.—Showing bone regeneration ten months following removal of tumor. 
portion of the wall. On June 1, a bleb had re-formed and was curetted and 
the wound packed with iodoform gauze to which petroleum jelly had been ap- 
plied. On June 11, and June 18 the packing was removed and there was ex- 
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cellent progress in the filling of the defect. On November 8 the examination 
showed excellent filling of the defect and good ridge form. The surface tissues 
were normal. 

X-ray examination revealed considerable calcification and formation of 
new bone at the site of operation. On January 13 the ridge form was prac- 
tically normal. A slight depression was noted at the bueeal surface of the 
third molar area. Tissues were normal in appearance, however. X-ray ex- 
amination revealed increased new bone formation and calcification (Fig. 2). 
The prognosis was good. 





eG, i ae te 2 
Fig. 3.—Photomicrograph showing loose myxomatoid tissue and moderately dense connective 
tissue with numerous small blood vessels. 


Pathologic Report No. 1.—‘‘ Diagnosis: Fibromyoma. 

‘*Because of this microscopic diagnosis which appeared to differ from the 
gross appearance of the tumor mass on eut section, the tissue was sent to Dr. 
Kurt Thoma at Harvard University for more detailed study. The report 
follows in detail = a diagnosis more consistent with the microscopic appear- 
ance of the tissue.’ 


Pathologic Report No. 2.—‘‘ Microscopic examination reveals a polypoid 
mass covered by stratified squamous epithelium showing a moderate degree of 
parakeratosis. The main portion is composed of a moderately dense connective 
tissue containing many small blood vessels. In one area the subepithelial tissue 
is densely infiltrated by inflammatory cells, chiefly lymphocytes, plasma cells, 
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and some histiocytes. In another portion the tissue consists of a loose myxoma- 
toid material, the cells being round to spindle shape and having protoplasmic 
processes arising from them (Fig. 3). 

‘* Diagnosis: Fibromyxoma. 

‘*Diseussion.—This is a very interesting specimen, and without a history 
we cannot discuss it, but only conjecture. We have seen this type of tumor in 
conjunction with unerupted teeth, and it is our belief that they are derived 
from dental origin as an odontogenic fibroma, later undergoing myxomatous 
degeneration. In these eases the tumor has proved to be benign with no evidence 
of malignaney. One must bear in mind, however, that a myxomatous tissue 
is always a potential danger. This tumor seems to be of peripheral nature, and 
must be regarded as a myxomatous degeneration of a fibroma, These have 
heen seen to reach a large size.”’ 

Comment 

Myxomatous tumors of the jaws are not rare and usually respond to careful 
enucleation without subsequent recurrence or metastasis. The original patholo- 
gist’s report could not be reconciled with the operative findings or the appear- 
anee of the tumor when sectioned. The second report was consistent with the 
operative findings. 
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PERIODONTAL CYST IN THE RAMUS OF THE MANDIBLE 


Report of a Case 


GEORGE W. MATTHEWS, M.S., D.D.S., BrrMINGHAM, ALA. 


DONTOGENIC eysts involving unerupted third molars are fairly ecommoi 

in the mandible. Because of the absence of pain and acute symptoms 
that are sometimes associated with other types of cysts, they frequently becom: 
very large before they are discovered. The dentigerous and follicular cysts are 
very similar and are considered as one and the same by many men. Robinson 
said that the follicular cyst, which he named primordial cyst, develops from 
the tooth germ in the earliest stages and does not contain hard structures of 
the tooth; whereas, the dentigerous cyst develops from the enamel organ afte) 
hard substance formation and therefore contains the crown of a tooth. Both 
types are the result of cystic degeneration of the epithelium, the cause of 
which is generally unknown. 


Thoma’ described the subclassification of odontogenic cysts, to which he 
gave the name peridontal cysts, as follows: 


Peridontal cysts may be formed either from a supernumerary tooth germ or cell rest 
located on the side of a developing tooth. They also form like dentigerous cysts except that 
the cystic changes occur in the cervical part instead of the occlusal part of the enamel organ. 
Periodontal cysts, therefore, may develop later than the pericoronal cysts, because on the 
lateral surface of the tooth the stellate reticulum persists even when the remainder of the 
enamel organ has atrophied. 

Peridontal cysts frequently form on the distal side of partly erupted impeded third 
molars and expand into the ramus according to the law of least resistance. Therefore, the 
ramus is a favorite location of such cysts, which, when very large, may lose their relation to 
the tooth from which they were formed, so that, if the tooth has been extracted, all evidence 
indicating the derivation of the cyst is lost. 


The case to be reported is interesting in that without an adequate roent- 
genogram showing the entire ramus of the mandible, the radiolucent area 
observed distal to the third molar (Fig. 1) might well have been mistaken 
for mere pericoronal infection, which is commonly found in this region. If 
this mistake had been made and the tooth removed without removing the eyst, 
it is reasonable to suppose that the cyst would have remained in situ with the 
possibility of its epithelium developing characteristics of an adamantoblastoma. 
Cahn* pointed out in 1933 that the odontogenic cyst could be a potential ada- 
mantoblastoma, and since this time many more cases have been reported showing 
this transition. Thoma and Proctor*° reported a case of a mandibular eyst 
which, after excision, was found to present mural thickening in which an ada- 
mantoblastoma was developing. 
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Case Report 


History.—A 20-year-old man presented on Feb. 19, 1947. He stated that 
he had been suffering for three weeks with a very sore gum around his lower 
left wisdom tooth; he had a badly swollen jaw and had been unable to open 
his jaws for that length of time. 

Clinical Examination.—Clinical examination revealed a hard, brawny 
swelling in the left side of the jaw over the masseter muscle and extending 
below the angle of the mandible. The trismus was so marked that only one 
finger could be inserted between the anterior teeth. The lower left third molar 
eould not be seen; the overlying tissue was very inflamed and swollen, and 
when a probe was introduced thin serous fiuid was evacuated. 

Roentgenographic Examination.—Placing an intraoral film was, of course, 
out of the question, so an extraoral roentgenogram was made (Fig. 2) which 
revealed a partially erupted lower left third molar in slight distoangular posi- 
tion, with a large radiolucent area distal to it which extended halfway up 
the ramus and from the anterior border of the ramus distally to the mandibular 
foramen, 





Fig. 1.—Dental roentgenogram showing lower third molar with area of rarefaction on the 
Se pment which might be misinterpreted es ordinary pericoronal destruction but is a peri- 

Treatment and Operation.—The patient was given 300,000 units of peni- 
cillin in wax and oil daily for five days. He was put on hot external applica- 
tions and hot saline irrigation. On Feb. 24, 1947, trismus had subsided suf- 
ficiently for us to operate. (At this time the intraoral roentgenogram shown 
in Fig. 1 was made just to illustrate the difference in diagnostic value between 
an extraoral roentgenogram and an intraoral one.) 

Under local anesthesia the tooth was removed. An incision was made 
well up the anterior surface of the ramus and a large flap was retracted. The 
bone distal to the third molar was of eggshell character and when removed 
revealed the cystic membrane. The third molar was elevated with no difficulty 
and the entire cystic mass peeled out. Complete enucleation of the cyst sac is 
indicated in all types of cysts. Partial excision (Partsch operation) is danger- 
ous; no pathologic membrane should be allowed to remain because its epithelium 
may develop adamantoblastomatous characteristics (Thoma?), 
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. 


Fig. 2. 











Fig. 3. 
_ Fig. 2.—Extraoral roentgenogram of case seen in Fig. 1 revealing a periodontal cyst 
originating from the lower third molar and extending well up into the ramus of the mandible. 


Fig. 3.—Roentgenogram six months after removal of the third molar and complete 
enucleation of the cyst, showing good bone regeneration. 
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The inferior dental canal was not involved in the cyst. The bone was 
very firm and dense after removal of the membrane. The entire area was 
dusted with penicillin powder and closed, leaving a small opening distal to 
the second molar where a drain was inserted. 


Microscopic Examination.—The sections show the wall of the cystic 
structure. It is partly lined with stratified squamous epithelium, but some- 
times the surface cells are detached leaving the basal cell lining the cyst. The 
eyst lining is interrupted by ulceration which seems to extend into a deep 
eavity lined with granulation tissue in which there is marked infiltration of 
inflammatory cells predominantly neutrophils. Extravasations of blood also 
oceur in the sinus eavity. Occasional plaques of regenerating epithelium occur 
in this granulation tissue. The blood vessels are moderately dilated and 
engorged. A section across the pearly white material shows keratimized epi- 
thelium, the cell structure of which is no longer discernible. 


‘*Diagnosis: (1) Odontogenie cyst and content. 
(2) Marked suppurative and ulcerative 
inflammation. 
(3) No evidence of malignaney.’’ 


Course.—The patient was seen on the following day and had experienced 
remarkably little pain or swelling. There was no paresthesia of the lower lip. 
The dressing was changed daily for a week, when the patient was discharged. 
He was seen once a month for the next three months and healing was un- 
eventful. 

On Aug. 20, 1947, the roentgenogram shown in Fig. 3 was made, which 
revealed the third molar socket and cystic cavity both apparently filling in with 
bone. Clinically, the area appeared very healthy looking and the patient had 
no discomfort. 
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DERMOID CYST 


Report of a Case 


THomas J. Coox, D.D.S., Miami, FLA. 


ERMOID eysts may occur almost anywhere in the body.’ In the floor of 

the mouth they occur in three situations: in the midline beneath the skin, 
between the geniohyoid muscles, or to one side below the angles of the jaw.’ 
Dermoid cysts of the mouth usually develop insidiously and often the patient 
does not become aware of the presence of the tumor until it has attained suf- 
ficient size to interfere mechanically with the movements of the tongue. The 
enlargement in the submental region is at times the first evidence of the mass 
noticed by the patient, and in some eases reported this was first called to his 
attention by an observer.® 

While some individuals apparently are unconcerned over such tumors unless 
they are associated with an active inflammatory process, there is an increasing 
number of people who seek medical advice about such growths because of the 
fear that they may be of a malignant nature. Aside from the patient’s view- 
point, the removal of all such cysts is to be recommended because many are 
likely to become acutely infected and suppurate for a lengthy period of time, 
and because in rare instances one will undergo a malignant change.* 

The dermoid eyst consists of a fibrous capsule lined with squamous epi- 
thelium, containing a substance that may be watery or milky in consistency, or 
may be a thick, greasy paste. Hair or other skin appendages may be present.° 





Case Report 

History.—A white man, aged 20, entered a general hospital in December, 
1944, complaining of a swelling at the angle of his jaw on the right side. He 
stated that the condition had been present for about nine months and that it had 
gradually gotten larger. There were no symptoms from it. 

Physical Examination.—General physical examination revealed no de- 
parture from normal. On palpation, by placing the index finger in the mouth 
beneath the inferior border of the mandible at the angle on the right side, the 
tumor was pushed into prominence. It was also evident on swallowing and 
appeared to be about 3 cm. in diameter. It was in the region of the submaxillary 
gland on the right side. 

Roentgenographic Examination.—There is no evidence of calculus- 

Operation.— (Done by Major Julian Johnson, M.C., and assisted by me.) 
Under intratracheal ether anesthesia, an incision was made over the right sub- 
maxillary gland. The gland was dissected free but, although it appeared large, 
it seemed to be of normal consistency. There then appeared a small mass be- 
neath the gland. This appeared cystic and extended deep toward the midline. 
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A. B. 


Fig. 1.—The mass was pushed into prominence by placing the index finger beneath the inferior 
border of the mandible. 





Fig. 2.—The cyst was beneath the submaxillary gland. 
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It was finally freed and no attachment was found in the way of a pedicle. The 
eyst was 21% inches long and 114 inches in diameter. A penrose drain was in- 
serted, the wound closed, and dressings applied. Convalescence was uneventful, 
and the patient was discharged on the tenth postoperative day. 





Fig. 3. Fig. 4. 


Fig. 3.—Surgical specimen of cyst. 
Fig. 4.—Cyst filled with grumous yellow material, 


Pathologic Report.—This was a thin-walled cyst containing within a mass 
of grumous yellow material. A few long, white hairs were seen in the cyst 
lining. There was no evidence of proliferative change. 


Diagnosis: Dermoid eyst. 
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ROOT CANAL THERAPY AND RESECTION TECHNIQUE 


BERNARD G. WAKEFIELD, D.D.S., F.A.C.D.,* Burrauo, N. Y. 


T WAS about eighteen years ago when I became thoroughly disgusted with 

the whole procedure of root resection. The failures were frequent and dis- 
appointing. <A eareful evaluation of a large series of cases seemed to indicate 
that the failures were due to an inability on the part of the dentist to render 
the canal sterile and also his inability to seal the root at the apex due to ever- 
present moisture. Since that was the ease, it seemed that a completely surgical 
approach might eliminate these objections. 

A plan was therefore worked out for the initial group of cases and since 
then altered and improved, but the original concept seemed sound and has con- 
tinued to produce uniformly good results. It is based upon what one might 
eall ‘‘the one-way traffic idea.’’ In other words, all medications are introduced 
into the open pulp chamber and passed up through the canal to be picked up 
by an ever-present aspirator tip which prevents any return contamination from 
coming back into the canal. In facet, an actual draft is present up through the 
eanal which not only prevents downward contamination from the apical region 
hut also makes complete drying and sealing of the canal possible. 

The results were so uniform and so gratifying that it was with much self- 
restraint that no public mention of the work was made until several years later 
when the soundness of the procedure seemed to be thoroughly proved. It was 
then first discussed before a small group at an informal afternoon clinic before 
the Second District Dental Society. A few personal associates in Buffalo had 
become interested in the work and were getting equally satisfactory results by 
following this technique. The chief worry then became the possible abuse of 
the whole idea by unwisely applying it, so the following principles were laid 
down: 

1. It should be applied only to the six upper and lower anterior teeth with 
the possible exception of the occasional single-rooted premolar. 

2. It should be applied only on patients not suffering from any constitu- 
tional disease, especially where focal infection could play a part. 

3. The root should never have more than one quarter of its length involved 
with external pathology. The size of the area beyond the root apex within 
reasonable limits did not seem to be important. 

4. The root treatment should only be done through a direct approach from 
the lingual side and the canal always should be reamed out to accommodate a 
large canal point. 

5. Adequate, accurate preoperative and postoperative x-rays should be taken. 

6. Postoperative x-rays should be repeated at the end of six months and 
one year and yearly thereafter. 

Read before the Jan. 18, 1950, session of the course in “Diagnostic and Surgical Technics” 
of the New York Institute of Clinical Oral Pathology. 

*Professor of Oral Surgery, University of Buffalo. 
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Armamentarium.—This procedure is one where a complete and prope: 
armamentarium must be at hand and asepsis must be maintained. The armamen 
tarium (Fig. 1) must include an aspirator, and in the tubing there should bx 
a metal Y inserted so that two aspirator tips are at hand. The one is to be used 
at the root end while the other with a shutoff thumb valve is for drying th« 
mouth of saliva during the operation. A Bunsen burner is also necessary. The 
sterile tray set up must include four receptacles, each having a capecity o 
approximately six ounces. The first one is to contain at least four ounces o! 
sterile saline solution, while the second one is to contain four ounces of hydrogen 
peroxide, the third, four ounces of aqueous solution of Zephiran Chloride, 1:1,000 
and the fourth, two ounces of grain alcohol (U. 8. P.). There must be a proper 
selection of burrs for opening the canal through the lingual suleus of a size 
sufficient to accommodate a Luer abseess syringe tip. Two brooches, the neces 
sary reamers, and a contra-angled explorer are necessary to clean out the pul): 
eanal and pulp chamber. 
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Fig. 1.—Armamentarium for root canal therapy and root resection. 





A bulb type air syringe made up by inserting an air syringe tip into an 
asepto bulb of about two-ounce capacity is needed, and also the abscess syringe 
tips to be inserted into a quarter- or half-ounce asepto bulb for the irrigation 
of the canal. There must be large canal points of sufficient size to fill the canal 
completely and seal it at the apex. Euca-percha, or another sealing agent of 
choice, and canal pluggers are of course necessary. The resection equipment 
must include a sharp scalpel, a periosteal elevator, a three-prong rake retractor, 
and sharp bone chisels. Cross-cut Fisher burrs are necessary for the cutting 
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off of the root, and ecurettes are needed for cleaning out the apical area. There 
must be shears and needle holder, together with a round needle, and either 00 
or 000 cotton sutures. 

There must be sterile compresses and sterile cotton, and also temporary 
stopping, together with plastic instruments to handle it. Sterile sulfathiazole 
powder or fine erystals should also be on the tray. A divided medicament tray 
is a great convenience for handling the points and the sealing agent. The linen 
covering the tray and that covering the patient must be sterile. 

Anesthesia.—The anesthetic of choice under which to accomplish canal 
therapy and root resection is block anesthesia plus local infiltration. The local 
anesthetie used will, by infiltrating the area slightly, improve hemostasis since 
it contains epinephrine. Premedication becomes the choice of the operator but 
is normally unnecessary. 

Technique.—Once the patient has been anesthetized, the tooth is opened 
through the lingual suleus in the usual manner and enlarged by use of a Rose 
burr sufficiently to accommodate the Luer abscess syringe tip which is used in 
an asepto bulb for irrigating the canal. The used burrs are dropped into a 
receptacle for that purpose. By means of a Rose burr and the contra-angled 
explorer, each horn of the pulp chamber is carefully freed of any organic mate- 
rial which would, if left, tend to bring about discoloration of the crown. The 
broaches and reamers are now used to clean out the canal. An elliptical incision 
is next made to produce a mucoperiosteal flap for the resection, The incision 
must conform to accepted fundamentals. The initial cut must be through the 
mueoperiosteal tissue down to the bone so that when the flap is turned it will 
include all soft tissue and not result in separation of the mucosa from the 
periosteum, 

The latter procedure would produce a traumatized, painful flap likely to 
slough. That part of the incision forming the crest of the arch must be suffi- 
ciently toward the gingival area to result in a flap which will, when returned, 
rest upon bone and not be at the margin of the resection cavity. A sharp, flat 
periosteal elevator is now used to elevate the flap, which in turn is held back 
with a three-prong rake retractor. Sharp hand chisels are then used to expose 
the apex and the involved area. Once this has been accomplished, a curette is 
used to free the area about the apex of pathologie tissue. The root is now 
resected with a cross-cut fissure burr if much is to be taken off. If not, a keen 
chisel will shave it off quite effectively. In either event, the apex of the root is 
removed just short of the point where it will eventually be resected. The large 
reamer is now passed up through the canal to make sure of complete reaming 
out to a size sufficient to accommodate a large gutta-percha point. 

Sterilization.— The following procedures are performed in succession : 

1. The assistant places the aspirator tip, one with side openings as well as 
an end opening, in the cavity at the root end, from which position it will under 
no circumstances be removed until the canal is sterilized and filled. A small 
compress saturated with Zephiran Chloride is now used to sponge the operative 
site very thoroughly both labially and palatally. We are now ready for the 
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actual root canal sterilization. The one-half ounce bulb syringe is filled with 
saline solution and the canal irrigated to free it mechanically of debris. The 
broach with a small amount of cotton on it is also used, and then more saline 
irrigation through the canal is used. A large compress is held by the assistant 
distal to the tooth against the palate to catch any solution that may escape, while 
the aspirator tip at the other end picks up the solution as it emerges from the 
apex. It actually creates a draft up through the canal. <A mirror is used to 
inspect the pulp chamber for any possible remains of organic material which, 
if left, would among other things, tend to bring about discoloration of the crown. 

2. The irrigating syringe is next filled with hydrogen peroxide, which is 
slowly flushed up through the canal where it is picked up by the aspirator tip. 
It does not involve the periapical cavity. This is repeated slowly until the five 
ounces of hydrogen peroxide have been used up. The action of the peroxide is 
to débride the canal and tubuli of organie material and to destroy anaerobic 
bacteria. It actually also produces a bleaching effect upon the crown of the 
tooth by virtue of removing organic stains on the inner surface of the pulp 
chamber. 

3. The next step is the very slow syringing with the five ounces of Zephiran 
Chloride, 1:1,000, solution up through the canal. This step should take not 
less than ten minutes and preferably more. Since Zephiran Chloride, 1:1,000, 
is a very potent germicide though harmless to tissue, its sterilizing effect is quite 
apparent. In fact, it is the accepted agent for cold sterilization in the majority 
of hospitals today. 

4. The alcohol is the last solution to be passed up through the eanal, and, 
while a 70 per cent solution would be more antiseptic, the U.S.P. alcohol is used 
because of the dehydrating effect upon the canal and the tubuli. The complete 
dehydrating effect of the alcohol is further enhanced by hot air. The previously 
mentioned hot air syringe is heated in the flame until the air from it is too hot 
for comfort upon the skin. A few bulbs full of such hot air are passed up 
through the canal prior to introducing the sealing media. 


Filling the Canal.—The canal points have previously had the pointed end 
eut back to approximately the size of the reamed-out apex. The large end has 
been made not only flat but slightly coneave by a warm, large ball burnisher so 
that a plugger is not so likely to slide off the point as the latter is being forced 
into the canal. The pluggers are best made from an old double-end stainless 
steel explorer. One end is cut back farther than the other to have two sizes 
available. The sterile broach has had a small amount of sterile cotton wound 
on it to help convey the sealing media, such as euca-percha, up into the canal 
which is now warm and dry. The large canal point is carried into the canal 
and, by use of the straight plugger, it is forced into the canal and through the 
apex under very severe pressure, thus creating a positive seal. The remainder 
of the canal is filled with gutta-percha, some of which eventually must be re- 
moved to accommodate a porcelain filling. 

Completing the Resection.—The aspirator tip is now removed from the 
eavity to the margin of the cavity and the cavity itself irrigated with saline. 
Keen-edged chisels are then employed to shave off the root end to the proper 
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length and contour. The periapical cavity is then very carefully curetted free 
of any unhealthy bone or debris. All margins are smoothed and the cavity again 
thoroughly irrigated with the aspirator tip at the margin to pick up the solution. 
A very slight sprinkling of a few crystals of sulfathiazole is now used to maintain 
the blood clot, which is allowed to fill the wound, sterile during the initia] period 
of healing. 

It should be noted that no mention was made of coating the root end. It 
is the opinion of the author that coating the root end with any material what- 
soever is harmful. During the coating of the root end adjacent tissues may be 
sufficiently damaged or ecauterized to bring about subsequent liquefaction and 
drainage. The properly smoothed and* contoured root end seems to be tolerated 
better without any additions. 

The muecoperiosteal flap is then returned to its original position and sutured 
in place by use of a fine round needle with 00 or 000 cotton sutures. Three 
sutures are usually adequate. The reason for the use of a round needle is to 
avoid the tendeney of the cutting needle to injure the flap and cause sloughing 
out of the sutures. 

During the entire operation saliva or solutions used as described are picked 
up from the floor of the mouth by the second aspirator tip. 

Checkup X-rays.—X-rays are now taken postoperatively from more than 
one angle not only to prove the completeness of the operation but also to have 
in the file a record for future comparison. 

The patient, before discharge, is advised to apply cold packs for the next 
two or three hours over the operative site to avoid any excessive swelling, some 
of which is bound to oeeur. Sedatives are prescribed, to be taken during the 
postanesthetie period when some discomfort may occur. The patient is requested 
not to use a toothbrush in that region for a few days and to return in forty- 
eight to seventy-two hours for the removal of sutures. 





Fig. 2, A. Fig. 2, B. Fig. 3, A. Fig. 3, B. 


Fig. 2.—Case 1. A, Taken March 10, 1944; B, taken Aug. 1, 1944. 
Fig. 3.—Case 2. A, Taken Jan. 13, 1942; B, taken Feb. 7, 1945. 





Case Reports 


The following eases are presented as examples of what may be accom- 
plished by the procedure just outlined. 
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Case 1.—F. S., a 32-year-old woman, was a typical patient in whom ai 
excellent mouth the loss of the one central incisor would have been somewha 
of a catastrophe. The postoperative x-ray taken five months after the date o 
operation showed evidence of a very normal and healthy condition at the apex 
(Fig. 2, A and B). 
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Fig. 4.—Case 3. A, Taken March 31, 1944; B, taken March 31, 1944; C, taken Jan. 21, 1947. 





rT B. 
Fig. 5.—Case 4. A, Taken Nov. 25, 1938; B, taken Dec. 19, 1940. 





Fig. 6, A. Fig. 6, B. Pig. 7, A. Fig. 7, B. 


Fig. 6.—Case 5. A, Taken Oct. 8, 1944; B, taken April 25, 1947. 
Fig. 7.—Case 6. A, Taken Dec. 21, 1944; B, taken Dec. 6, 1949. 








Case 2.—The postoperative x-ray of the patient, R. K. T., a 30-year-old 
woman, three years after the initial work, continued to show the apical region 
as healthy as we would expect of any vital tooth (Fig. 3, Aand B). 
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Case 3.—The patient, A. G., was a 19-year-old girl. This case is included 
with certain reservations. It is the author’s wish to call attention to the fact 
that the bone was more extensively involved than in the case normally selected 
for this operation, but cireumstances surrounding this case made the procedure 
advisable. The patient had an otherwise rather good dentition, so the operation 
was undertaken without any promise of a good end result or a permanent cure. 
It will be noted that the postoperative x-ray (Fig. 4, C) taken three years fol- 
lowing the operative procedure (Fig. 4, A and B) revealed a very healthy con- 
dition at the apex of each tooth. It should be noted in Fig. 4, C that directly 
over the right lateral apex there is a certain amount of scar tissue, where in 
Fig. 4, A and B we see destruction of both the palatal and labial cortical bone. 
This new bone deposit is not approximating the root end, but this is a healthy 
situation quite the same as occasionally occurs when a cyst which has destroyed 
hoth the labial and palatal cortex has been excised. Fibrous tissue in such cases 
develops and prevents a complete bony restoration. 

Case 4.—The patient, E. B., was a 34-year-old woman. This ease is in- 
cluded to point out a precaution that should always be taken when the root to 
be resected is so close to the adjacent tooth and, as in this case, may seem some- 
what involved by the infection (Fig. 5, A and B). Great precaution must be 
taken in the resection and in curetting to avoid damage to the adjacent tooth. 
No undue trauma is permissible at the apex of the adjacent tooth. 


Case 5.—The patient, M. H., was a 30-year-old woman. Fig. 6, A shows 
the original resection, and Fig. 6, B shows the result two and one-half years later. 

Case 6.—Kig. 7, A and B show another example of the results obtainable 
by this comparatively simple technique. 











Oral Medicine 


THE CLINICAL DIAGNOSIS OF DERMATOLOGICAL LESIONS OF 
THE FACE AND ORAL CAVITY. II 


ARTHUR C. Curtis, M.D., MARSHALL L. Fotuio, M.D., AND 
Henry R. Ruttan, M.D., ANN ArsBor, Micu. 


N A previous paper, Curtis and Slaughter’ discussed the more common 

dermatological lesions of the face and oral cavity. It is the purpose of 
this monograph to supplement that paper with a discussion of four groups of 
systemic diseases which have important and often diagnostic cutaneous man- 
ifestations. These, by virtue of their frequent occurrence about the face and 
oral cavity, are of particular interest to the dentist. 


Collagen Diseases 


In his memorable reports on an ‘‘erythema group’’ of diseases with visceral 
manifestations, Osler? contributed greatly to the evolution of the concept of 
systemic disease associated with cutaneous manifestations. Libman and 
Saks® furthered this concept with their description in 1924 of the syndrome 
which bears their name. Although most observers* ° have now identified the 
Libman-Saks syndrome more or less definitely with disseminated lupus 
erythematosus, their paper is still a landmark in the development of the 
classification of lupus erythematosus disseminatus, scleroderma, dermatomyosi- 
tis, and polyarteritis nodosa under a common grouping—‘‘collagen dis- 
ease.’ 78 Although Banks® included the Libman-Saks syndrome as an en- 
tity in his classification, we will consider it in this paper as one of the many 
clinical variation of disseminated lupus erythematosus. There is no unanimity 
of opinion regarding the specific and fundamental pathology of certain of 
these syndromes, but all represent a widespread fibrinoid degeneration of col- 
lagen, differing usually in the extent of the pathologie change, the size of the 
vessels involved, and the organs chiefly affected. Although they constitute 
a group of diseases that are apparently unrelated in their presenting clinical 
features, the widespread visceral involvement in each is obscured by certain 
dominating focal manifestations whose similarity in detailed pathology sug- 
gests some more than chance common denominator among them. 

The etiology of none of these diseases is known. Rich and Gregory,?° 
however, were able to produce lesions of polyarteritis nodosa experimentally 
in rabbits subjected to serum sickness produced by sterile horse serum. This 
cies ie the Department of Dermatology and Syphilology, University of Michigan Medical 
ra pe ng A ge A ory Seminar for the Study and Practice of Dental Medicine, 
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interesting experiment followed their" 7? observation of eight cases in which 
patients who had developed hypersensitive reactions of the serum sickness 
type due to foreign serum or sulfonamides, or a combination of the two, pre- 
sented at autopsy widespread fresh lesions of periarteritis nodosa. The role of 
the sulfonamides in production of periarteritis nodosa is further intimated by 
Rich’s review of autopsies at the Johns Hopkins Hospital.** He found in 
the twenty years prior to introduction of the sulfonamides that there were six 
eases of polyarteritis nodosa in a total of 10,036 post-mortem examinations, 
while in the eight and one-half years following the widespread use of sulfon- 
amides there were 32 cases in 4,483 autopsies, an increase in incidence of 
1200 per cent. Certainly, the previously mentioned observations would sug- 
gest an allergic etiology for periarteritis nodosa, but it is not well to speculate 
that, because experimental hypersensitivity produces fibrinoid degeneration 
of connective tissue, any disease such as scleroderma, disseminated lupus 
erythematosus, and dermatomyositis in which similar changes in connective 
tissue are present must be allergic in origin. 

The old literature would ascribe a tuberculous etiology to lupus erythem- 
atosus, and many European observers still are of this opinion. In the recent 
literature of this country, however, the idea of a tuberculous etiology of lupus 
erythematosus has been discarded. The theory of light sensitivity as an eti- 
ologie factor in the disease is augmented by the not infrequently observed on- 
set or flare of the disease after undue exposure to sunlight. Yet Montgomery 
and McCreight"* in an evaluation of 132 cases of disseminated lupus erythem- 
atosus could demonstrate light sensitivity in only 56 per cent of chronic 
disseminated lupus erythematosus, 40 per cent in the subacute cases, and 22 
per cent in those patients suffering from acute lupus erythematosus. 

It may be that those now working with hyaluronie acid and hyaluronidase 
in the skin will be able to demonstrate these chemicals as important factors in 
the production of the degenerative changes of collagen in scleroderma. For 
the time being, however, this must be left in the realm of speculation, and one 
can only observe that many eases of scleroderma follow various acute infec- 
tions, notably, tonsillitis, erysipelas, pneumonia, influenza, and the exanthemata. 
Several investigators have felt that the glands of internal secretion play a part 
in all of these diseases. 

In the case of dermatomyositis the etiology is equally as vague, and the 
only constant findings have been the previously mentioned fibrinoid degenera- 
tion of collagen muscle, inflammation, and ecreatinuria. 


Scleroderma 

This condition oeeurs most frequently in the fourth and fifth decades of 
life, although people of all ages may be affected. The female sex predominates 
in a ratio of about two to one. The onset may be slow with prodromal symp- 
toms of malaise, joint pains, asthenia, and loss of weight, or the onset may be 
sudden following some systemic infectious disease. Other cases appear in- 
sidiously after a long history of Raynaud’s disease. Two forms are recog- 
nized, The cireumscribed type (morphea) (Fig. 1) may consist of small 
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patches of thickened skin frequently occurring about the neck, linear streaks 
(Figs. 2 and 3) along the course of nerves or blood vessels, and selerodactylia 
involving the fingers (Fig. 4). The diffuse form may be a progression of the 
circumscribed type or may appear first as widespread involvement. At a 
variable speed it then manifests the three stages of edema, induration, and 
atrophy. Later the affected areas become brawny and hidebound. Pigmenta- 
tion is common, varying from an ivory yellowish tint to a deep bronze, es- 
pecially over the exposed parts of the body where it is indistinguishable from 
Addisonian coloring. In half the generalized cases, the pain, swelling, and 
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Fig. 1.—Patches of morphea occurring on the trunk. The dark areas at the border 
represent the erythematous halo which almost always surrounds the shiny, sclerotic plaque 
of morphea. 


stiffness of the joints simulate a severe and extensive arthritis with the jaw 
often involved. Atrophy of voluntary muscles with contractures about the 
joints serves further to limit motion. Involvement of the tongue, soft palate, 
larynx, and esophagus is not uncommon. Calcification in the skin which may 
become extensive in the later stages has been repeatedly noticed. Aside from 
the progressive weakness and loss of weight, there are usually no constitu- 
tional symptoms until very late in the disease. The course may be measured 
in weeks or years and remissions are not unusual. 

















Fig. 2. Fig. 3. 


Fig. 2.—An example of linear scleroderma of the scalp. It is commonly known as the 
“coup de sabre.” 

Fig. 3.—Linear scleroderma of the right side of the face. The atrophic changes are 
prominent on the forehead and chin of this patient. 





Fig. 4.—Scleroderma involving the hand. The hyperpigmentation, tapering fingers, and sclero- 
dactylia are well demonstrated in this photograph. 
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Dermatomyositis 


This disease presents a clinical syndrome which may vary widely. Most 
commonly it affects people of middle age, with children next in frequeney ; but 
examples in all ages and both sexes have been described. There is usually an 
insidious onset, with prodromal symptoms consisting of extreme weakness, 
general malaise, anorexia, or vomiting. The diagnostic triad of edema, der- 
matitis, and myasthenia then appears, each varying in degree from ease to 
ease. In one-fourth of the patients there is erythema and edema of the eye- 
lids and face (Figs. 5 and 6). The skin rash may be widespread and usually 
possesses the peculiar heliotrope coloring so often seen in lupus erythematosus. 





Fig. 5. Fig. 6. 


Fig. 6.—Dermatomyositis. This picture again shows the edema of the face so often asso- 
ciated with this disease, 
The eruption has been variously described as erysipeloid, roseolar, morbilli- 
form, urticarial, eezematous, and petechial. In swift succession manifestations 
of muscle disturbances follow. There are symmetrical muscle weaknesses, 
tenderness, swelling, brawny edema, and pain on active and passive motion. 
The patient may be rendered helpless. The muscles, firm and tense, or soft 
and boggy, may be involved at a distance from the skin lesions, and atrophy 
of certain groups may be striking. The muscles of the extremities and shoul- 
der girdle are most often affected, but in severe cases, the muscles of degluti- 
tion, speech, and respiration may result in symptoms resembling bulbar palsy. 
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The temperature is usually remittent from a level of 101° F., but may exceed 
103°, or fever may be entirely absent. An elevation of the white cell count 
is unusual, and eosinophilia is present in only one-fifth of the cases. The 
urine often contains albumin with marked creatinuria. The mortality aver- 
ages 50 per cent and death may occur from pneumonia, pleurisy, or peri- 
sarditis. If the patient survives the acute stage, the edema subsides and the 
degenerative and inflammatory reactions in the muscles and skin may proceed 
to atrophy, fibrosis, and contractures, especially at the elbows and knees. 
The skin may take on a boardlike thickening identical with that seen in sclero- 
derma (Fig. 5). In mild eases remissions or complete recovery may take place. 


Polyarteritis Nodosum 


Occurring at all ages, but most commonly between 10 and 40, the con- 
dition affects males four times as frequently as females. Polyarteritis nodosa 
is rarely diagnosed elinically. It is often following biopsy for some other pur- 
pose that its existence is discovered.’* The onset may be abrupt or gradual, 
with fever, muscular pains, general weakness, abdominal pain, and edema. 
The temperature reaches 101° F., may be constant or intermittent, and is as- 
sociated with a taehyeardia out of proportion to the temperature level. Poly- 
myositis in the extremities and polyneuritis of peripheral type are common. 
Cramplike or colicky abdominal pain occurs in most cases. Nodules, firm 
and nontender, may appear in the later stages along the course of superficially 
placed arteries and thus establish the diagnosis on clinical grounds or by bi- 
opsy. Cutaneous lesions of many types have been deseribed. Leucocytosis, 
eosinophilia, secondary anemia, and albuminuria, with microscopic hematuria 
and easts, are almost constant features. Hypertension and cardiac failure 
are late manifestations. The presenting symptomatology has been grouped 
as renal, abdominal, neuromuscular, cardiac, and bronchial. The duration of 
the disease is usually measured in months, and the prognosis is extremely un- 
favorable. 

Disseminated Lupus Erythematosus 

Although eases have been reported in both sexes at all ages, this disease 
shows a marked predilection for female patients in the second to the fourth 
decade of life, and in Montgomery’s™ series women comprised 96 per cent of 
the patients. Constitutional symptoms may far overshadow the cutaneous 
eruption and may even precede it by weeks or months. There may be a pro- 
longed and insidious onset with fatigue, exhaustion, disability, low-grade 
fever, and joint pains often diagnosed as rheumatoid arthritis or rheumatie 
fever. With the appearance of skin lesions or signs of visceral disturbances 
the serious underlying condition becomes apparent. 

In the fulminating ease, the constitutional symptoms and skin lesions ap- 
pear abruptly, the temperature exceeds 103°, prostration is extreme, the 
sensorium is clouded, and stupor or delirium oceurs. The dermatitis usually 
begins on the face or upper part of the thorax (Fig. 7) and neck as areas of 
indefinite superficial erythema that coalesce and become well demarcated. 
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Fig. 7.—Disseminated lupus erythematosus showing involvement of the face, neck, and hands. 
& 








Fig. 8.—Disseminated lupus erythematosus with edema of the eyelids and face. A_ faint 
erythema was present over the flush areas of the face. 
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Edema of eyes and face is often pronounced (Fig. 8). There is rapid exten- 
sion to the extremities with involvement of the fingertips. The eruption, 
favoring the exposed surfaces, is bright reddish violet. Petechial, purpuric, 
papular, or bullous lesions are seen, but the discoid type of lesion with epithe- 
lial plugging, sealing, atrophy, and telangiectasia is rare in this form of the 





Fig. 9.—This photograph of a chest x-ray demonstrates the presence of pericardial effusion in a 
patient with acute disseminated lupus erythematosus. 





Fig. 10.—Lupus erythematosus of the buccal mucous membranes showing scarring and erosions. 
disease. Involution of the rash may leave the Addisonian type of dark pig- 
mentation. Undue exposure to sunlight has precipitated the first appearance 
of the rash and an intensification of the constitutional reaction in a consider- 
able number of eases. 











58 CURTIS, FOLLO, AND RUTTAN 


The systemic symptoms are almost infinite in variety. Involvement of th 
serous surfaces including synovia, pleura, pericardium, and endocardium is 
common (Fig. 9). Pain in the form of arthralgia, myalgia, and neuralgia 
occurs. Lesions in the mouth appear as superficial erosions, particularly on 
the buccal mucosae and on the gingival surface of the lips (Fig. 10). Oph- 
thalmoscopic examination may reveal perivascular hemorrhages and fluff) 
exudates. Renal damage with albuminuria, casts, and hematuria is a feature 
of the disease, but the blood pressure is usually not significantly elevated. 
There is often depression of the bone marrow with anemia, leucopenia, and 
thrombopenia and a rise in white blood count indicating a serious terminal 
complication. Mortality exceeds 90 per cent in acute cases and averages 5() 
per cent in the milder forms. Death may be from pneumonia, pericarditis, 
meningitis, or uremia. 





Fig. 11.—This patient represents an example of chronic disseminated lupus erythematosus. No 
constitutional signs or symptoms could be demonstrated. 


Discoid Lupus Erythematosus 
Some authors maintain that chronic discoid lupus erythematosus and 
acute disseminated lupus erythematosus are two different diseases. O’Leary, 
who classified disseminated lupus erythematosus into chronic, subacute, and 
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acute disseminated types, considered the chronic disseminated lupus erythem- 
atosus as a generalized discoid lupus (Fig. 11). Although those who con- 
sider the discoid type unrelated to the acute disseminated variety point out 
that the former is a cutaneous disease with few if any constitutional symp- 
toms, Montgomery and McCreight,"* in an analysis of 286 cases of disseminated 
lupus erythematosus, found constitutional symptoms in quite a large number 
of the generalized discoid cases. Although they found that only 6 of a series 
of 91 cases of acute disseminated lupus erythematosus hegan as the chronic 
discoid type, they emphasized that all transitions may be seen both clinically 
and pathologically in eutaneous lesions. The discoid variety of lupus 
erythematosus begins most commonly in early adult life and has a definite 





Fig. 12. Fig. 13. 


Fig. 12.—This patient demonstrates lesions of discoid lupus erythematosus on the fore- 
nose, chin, and lower lip. 

Fig. 13.—This is a lesion of discoid lupus occurring as a single patch on the bridge of 
the nose. 





head, cheeks, 


predilection for females. The lesions occur on the flush areas of the cheeks 
(Fig. 12) and nose (Fig. 13), the sealp (Fig. 14), lobes of the ears, the mu- 
cous membranes, and at times the glabrous skin. The lesions tend to be sym- 
metrical, and are persistent erythematous macules, often discoid or in sym- 
metrical and butterfly pattern over the nose and cheeks. They are demarcated 
and covered by adherent seales which, when removed, show follicular plugs 
on the undersurface. The follicular orifices are dilated and there may be 
atrophy or telangiectasis, alopecia, and rarely ulceration. The course of the 
diseoid type is variable. Spontaneous involution and permanent cure may 
occur without leaving any trace of the disease. More frequently characteristic 
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sears are produced. These are superficial, flat, smooth, pliable, white, and 
slightly depressed, and may have their surface studded with telangiectasis. 
Relapses are the rule, and with each of these there is usually an extension 
of the patch. 





Fig. 14.—Extensive discoid lupus erythematosus of the scalp with alopecia and scarring. 


Xanthomatoses 

In discussing briefly the lesions associated with disturbances of lipid 
metabolism, O’Leary and Montgomery’s classification’® is used. The various 
forms of cutaneous xanthoma are usually readily diagnosed by virtue of their 
distinctive yellow or orange color, and distinction as to type may be made on 
the basis of the distribution of lesions, the concomitant blood lipid studies, 
in addition to the evidences of systemic involvement. 

The most common type of cutaneous xanthoma is known as xanthelasma 
(Fig. 15). This disease occurs as small, soft, yellow to orange papules appear- 
ing on the eyelids. Usually these lesions are but a few millimeters in diameter, 
few in number, and located near the inner canthus. They may, however, be- 
come the size of a split pea and so numerous as to interfere with vision, In 
patients with xanthoma limited to the eyelids, Curtis and Berger’ found 66 
per cent to have abnormally high fasting blood lipids. O’Leary and Mont- 
gomery,** in their cases, found 50 per cent to have hypercholesteremia. Of 
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this 50 per cent, at least half had evidence of cardiovascular disease in the 
form of angina pectoris and coronary sclerosis, or intermittent claudication 
and arteriosclerosis obliterans. 

Xanthoma tuberosum, the second most common form of xanthomatous 
disease, may occur at any age, and has long been known to have herditary 
tendencies. But it remained for Fliegelman, Wilkinson, and Hand,'* in an 
exhaustive investigation of a large kindred comprising some 270 individuals 
in four generations, to establish certain very definite patterns in the heredity 
of the disease, and to predict the matings which would produce a person with 
xanthoma tuberosum multiplex. These authors preferred the emphasis of the 
term ‘‘essential familial hypercholesteremia’’ rather than the more commonly 
used ‘‘xanthoma tuberosum multiplex,’’ ‘‘xanthoma tuberosum tendinosum,”’ 
and ‘‘xanthelasma.’’ In their studies they found that essential familial hy- 
percholesteremia is transmitted as an incomplete dominant trait. (In this 
mode of inheritance, the heterozygous person with one abnormal gene is dis- 
tinguished from the homozygote who is affected with two abnormal genes.) 


” 





Fig. 15.—Lesions of xanthelasma situated on the upper eyelids near the inner canthus. This 
is the site of predilection. 


Obviously, the homozygote affected person will transmit an abnormal gene 
to all of his or her offspring, and it is of the greatest practical importance 
to recognize the heterozygous state for it is these persons who are the genetic 
carriers of the abnormal genes. They found xanthoma tuberosum multiplex 
to be the homozygous state for an inherited factor which when heterozygous 
produces only hypercholesteremia. Neither sex nor age influenced the oceur- 
rence of hypercholesteremia. The progeny resulting from the various matings 
they studied followed the Mendelian ratio. The production of a person with 
xanthoma tuberosum multiplex was found to result from the mating of two 
homozygous abnormals, a homozygous abnormal with a heterozygote, or of 
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two heterozygotes. This idea of hypercholesteremia being of endogenous 
origin rather than exogenous is of particular importance in the therapeutic 
prognosis of the disease. Clinically it presents varying sized yellow tumors 
which have a predilection for the extensor surfaces of the body, most particu- 
larly over the elbows (Fig. 16), knees, and tendon sheaths. Approximately 
40 per cent of these individuals will have associated cardiovascular diseases 
as-mentioned previously’® and in 15 per cent there is evidence of hepatic in- 
volvement.”° 


Fig. 16. 








Fig. 17. 


Fig. 16.—These were typical tumors of xanthoma tuberosum occurring on the elbows. 

Fig. 17.—Xanthoma diabeticorum lesions occurring on the knees of a patient with a 
severe uncontrolled diabetes. These lesions disappeared following regulation of the diabetes 
with diet and insulin. 
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Xanthoma diabeticorum, usually seen in individuals with severe and 
poorly controlled diabetes, is thought to be a secondary rather than an essen- 
tial form of xanthomatosis.*° The lesions resemble those of xanthoma tuber- 
osum clinically except that they are usually smaller and more numerous. 
These lesions disappear promptly as the diabetes is brought under control 
(Fig. 17). 

Xanthoma disseminatum is a relatively rare condition. The lesions are 
quite similar to those of xanthoma tuberosum, but generally are smaller 
(Fig. 18), and favor the flexor surfaces rather than the extensor surfaces. 
They have a marked predilection for the axillae (Fig. 19), groin, and mucous 
membranes (Fig. 20). The involvement of the pharynx and larynx may be so 
marked as to necessitate tracheotomy. In contrast to xanthoma tuberosum 
the blood lipids are almost always normal or below normal. Cardiovascular 
disease and hepatie disease are not associated with this condition as they are 
with xanthelasma and xanthoma tuberosum, Cases have been reported with 
an associated diabetes insipidus. 

A rare type of xanthoma which may be confused early in its evolution 
with juvenile xanthoma tuberosum is nevoxanthoendothelioma (Fig. 21). This 
oceurs exclusively in infants, and consists of small, soft, yellowish papules 
and nodules whieh gradually disappear spontaneously. It is unassociated 
with hyperlipemia or systemic involvement. 

Another rare type of disturbance of lipid metabolism is Niemann-Pick 
disease in which one rarely finds cutaneous xanthomas. The skin in general 
has a definite yellowish hue and there is associated hepatosplenomegaly. Al- 
though this condition may occur at any age, it is usually found in infants and 
represents a disturbance of phosphatide metabolism. Somewhat similar is 
(iaucher’s disease which is also a rare affection. It most often affects infants 
and small children, especially females and Jews. It runs a chronic course 
characterized by progressive anemia with its train of sequelae, sometimes en- 
largement of the liver and spleen, brownish discoloration of the skin, and a 
peculiar yellowish, wedge-shaped thickening of the conjunctiva. X-ray ex- 
amination verifies the diagnosis with the picture of mottled rarefaetion and 
cortieal thickening of the long bones. 

Another uneommon cutaneous xanthoma is known as lipoid proteinosis 
with special predilection for the mucous membranes of the mouth and vulva. 
QO’Leary and Montgomery’ stated that there is some question as to whether 
this disease should be ineluded in the group of diseases of primary lipid dis- 
turbanees or whether it might better be considered a degenerative process. 
The skin lesions are most commonly encountered on the elbows and knees as 
plaques of lichenified papules of a browny red color, closely simulating patches 
of lichen simplex chronicus. The lesions do not itch, and have none of the 
color of xanthomata. Involvement of the mucous membranes is more of a scle- 
rosing process. In the mouth shiny white patches develop; the tip of the 
tongue becomes atrophic and shiny, and there is difficulty in extruding the 
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Fig. 18.—These are tiny lesions of xanthoma disseminatum. 








Fig. 19.—Xanthoma disseminatum occurring in the axilla. 
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tongue. When there is also involvement of the pharynx and larynx, hoarse- 
ness and speech impediment may result.2'. The disease is familial and may 
be associated with diabetes mellitus. 





Fig. 20.—The small shiny areas above the right upper canine tooth were small yellow papules 
of xanthoma disseminatum. 





Fig. 21.—Nevoxanthoendothelioma occurring in the left nasolabial fold of a 9-month-old infant. 


Necrobiosis lipoidica diabeticorum might also best be considered a de- 
generative process rather than a primary lipid disturbanee.’* It occurs largely 
in diabetics who are poorly controlled and about 80 per cent of the victims are 
women (Fig. 22). The onset is insidious, and the lesions do not produce symp- 
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toms. Beginning as sharply bordered, red papules, the lesions gradually 
progress to irregularly round or oval plaques with shiny depressed centers. 
When stretched gently between the fingers the central portion has a yellow 
color, and is studded with telangiectases. A violaceous halo may also be pres- 
ent about the plaques. There may be some sealing, but they rarely ulcerate. 
Although the lower legs are most often the site of the process, lesions have 
been reported on the face, palms, and soles. 


-~Necrobiosis lipoidica diabeticorum occurring on the anterior surface of the lower legs. 
his is the most common site of involvement. 


Reticulogranulomas 


It has been customary in the past to include Hand-Schiiller-Christian dis- 
ease in the group of xanthomatoses. Sweitzer and Laymon,”* however, stated 
that most observers now believe that Letterer-Siwe disease, Hand-Schiiller- 
Christian disease, and eosinophilic granulomas of bone are merely variants 
of a basic underlying disease of the reticuloendothelial system, varying chiefly 
in severity, and that Hand-Schiiller-Christian disease should be withdrawn from 
classification with the primary disturbances of lipid metabolism. The relation- 
ship between eosinophilic granuloma of bone and esinophilie granuloma of 
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skin remains unsettled,?* but the cases reported by Curtis and Cawley** and 
Pinkus et al.*° in which the lesions of bone and skin occurred in the same pa- 
‘‘reticulogranulomas”’ as defined by 
Pinkus.*° He proposed a classification of the proliferative reticuloendothelial 
diseases in which the term ‘‘reticulogranulomas’’ would inelude ‘‘Letterer- 
Siwe disease, Hand-Schiiller-Christian disease, eosinophilic granuloma of bone 
and skin, and mixed and transitional eases which combine features of two or 
all of the major types either simultaneously or successively.”’ 


tients would suggest that they are both 


s 





Letterer-Siwe disease which is the most severe of the reticulogranulomas 
occurs almost exclusively in young people chiefly before the age of 2 or 3. 
Destructive osseous lesions are frequent and have a decided predilection for 
the calvarium, producing punched-out defects on x-ray examination (Fig. 23). 
Persistent low-grade fever and secondary anemia are common. Hepatomegaly 
(Figs. 24 and 25), splenomegaly, and enlargement of the lymph nodes occur 
almost without exception. Cutaneous manifestations include seborrheic-like 
dermatitis of the sealp, superficial ulcerations, petechiae, purpura, and ec- 
chymoses with the latter three being most pronounced shortly before death, 
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The course of the disease is most often acute or subacute, and usually results 
in death in a period ranging from a few weeks to two years. Occasionall) 
the disease may assume a definitely chronie form, and in such eases probably 
should be considered a transition into Hand-Schiiller-Christian disease. 





Fig. 24. Fig. 25. 


‘ig. 24.—This is a child with Letterer-Siwe disease. The exophthalmos is on the basis 
of the skull defect shown in Fig. 23. 

Fig. 25.—Same child as Fig. 24. The distended abdomen was the site of a greatly en- 
larged liver and spleen. 





Hand-Schiiller-Christian disease may or may not exist with the textbook 
triad of exophthalmus, diabetes insipidus, and bony defects of the skull. It 
often may bear quite a decided resemblance clinically and pathologically to 
Letterer-Siwe disease and eosinophilic granuloma. Destructive skeletal lesions 
are relatively common as are hepatomegaly and splenomegaly. Retarded 
physical development may occur rather frequently, and cutaneous manifesta- 
tions occur in approximately one-third of the cases. A diffuse petechial ef- 
florescence in association with the acute form of the disease, and papules or 
nodules accompanying chronic forms are encountered most frequently.” 
Despite the chronic course, the mortality rate is approximately 30 per cent. 
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The least severe of the group of reticulogranulomas, eosinophilic granu- 
loma, has received considerable attention in the past few years. Most of the 
reported cases have been in children and young adults. There is complete ab- 
sence of, or a minimum of, systemic manifestations in this group, although 





Fig. 26.—A case of eosinophilic granuloma of the skin and bone showing an eczematous plaque 
in the axilla. 





Fig. 27.—Same case as Fig. 26, showing weeping granulomatous lesions of the vulva. 


localized symptoms, such as pain and swelling referable to the bony lesions, 
occur with a fair degree of frequency. The destructive bony lesions may be 
solitary or multiple, and involve most frequently the flat bones. Laboratory 
studies are usually negative, although moderate leucocytosis and at times a 
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peripheral eosinophilia of mild degree may be encountered. Cutaneous le- 
sions have been described in Curtis’ and Pinkus’ eases as small, discrete, and 
confluent papules, weeping granulomatous plaques, superficial ulcers, and 
seborrheic-like dermatitis of the scalp. Prognosis in this group appears to 
be quite good, although occurrence of destructive bony lesions at vital sites 
may cause great concern until the process is controlled (Figs. 26 and 27). 


Some Vascular Diseases With Systemic Manifestations 
Leucemia Cutis 


Leucemia is a disease of the white blood cell-forming tissues in which the 
number or embryonic types of white blood eells are increased. Leucocytes are 
believed to arise from primitive reticulum cells and by maturative steps lead 
to three distinctly different types of cells: lymphoblasts, myeloblasts, and 
monoblasts. From these in turn are formed the lymphocytes, myelocytes, and 
monocytes. Hence, there are three main types of leueemia—lymphatie, my- 
elogenous, and monocytic, depending on the predominant type of cell. 

The cutaneous changes associated with the leucemias** are generally di- 
vided into two groups: those which show specific histopathologic changes in 
the skin lesions and those which are regarded as toxic manifestations, com- 
monly ealled ‘‘ids.’’ It has become recognized in more recent years that the 
id type of lesion may contain specific cells, even though clinically it is not 
characteristic. Generally speaking the toxie type of lesion is much more com- 
mon than the specific. Epstein and MacEachern*® recently reported 90 cases 
of myeloid leucemia in which 47.7 per cent presented dermal manifestations 
with 5.5 per cent of specific type and the rest of toxie type; among 60 pa- 
tients with lymphatie leucemia there were 46.6 per cent with skin lesions, of 
which only 8.5 per cent were specific. Of 4 cases of monocytic leucemia, 2 
showed specific lesions and 1 an id. These findings are in accord with Mont- 
gomery and Watkins,*° Freeman and Koletsky,*? and Hubler and Netherton,** 
who found that specific manifestations are present much more frequently in 
eases of lymphatic and monocytie leucemia than in the myeloid type, where 
they are rarely seen. 

Leucemic tumors begin as small papular lesions which slowly inerease in 
size and number. In some patients there may be only a few poorly defined 
papules or nodules, while in others they may be so numerous as to give rise 
to a universal eruption. The eruption is symmetrically placed with a predilec- 
tion for the face, especially about the eyes, and if the lesions are at all numer- 
ous they produce a characteristic leonine facies. Fully developed lesions may 
be nodular, flattened or discoid in shape, and may remain discrete or become 
confluent. The color may be bright or livid red, purplish or brownish. 

One of the important types of specific changes seen in these disorders is 
a universal sealy or exfoliating erythroderma (Fig. 28). The skin may show 
thin branny sealing, a dark red color, and a suggestion of thinning or atrophy. 

A diffuse cellulitis** is likely to oceur about specific lesions of leucemia 
cutis in the mouth and face and cause toothache and painful acute inflamma- 
tion in the deeper tissues of the face. These patients are usually first seen by 








Fig. 28.—Leucemia cutis showing the scaly erythroderma. 








Fig. 29. Fig. 30. 


Fig. 29.—Lymphatic leucemia showing the specific infiltrates on extensor surfaces of 
forearms. 


Fig. 30.—Myelogenous leucemia showing the specific cutaneous nodules. 
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Fig. 31.—Monocytic leucemia showing the shotlike papules and ulcerations. 





Fig. 32.—Monocytic leucemia showing diffuse infiltrative erythroderma. 
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a dentist. If the teeth are extracted the bleeding is severe, and sometimes 
fatal. This hemorrhagic tendency is commonly present in acute leucemia of 
any type. Purpura, hemorrhagic bullae, subeutaneous hemorrhages, and 
epistaxis may occur. 

In lymphatie leucemia the skin manifestations usually precede the charac- 
teristic blood picture. The specific lesions may be discrete plum-colored nodules 
or tumors, or a widespread sealy erythroderma. The bluish-red nodules are 
most frequently found on the face. However, they may occur anywhere. The 
specific infiltrates tend to grow to variable sizes (Fig. 29), and then may in- 
volute without ulceration or searring. 

In myelogenous leucemia the specific lesions are also cutaneous nodules 
of purplish color (Fig. 30) which cannot be clinically differentiated from those 
of lymphatic leucemia. 





Fig. 33.—Monocytic leucemia showing hypertrophic gingivitis and buccal ulcer. 


According to Andrews*’ and Lynch* the specific lesions of monocytie leu- 
cemia are red or brown macules and pale shotty papules (Fig. 31), which are 
subject to involution, and complete disappearance may occur. These may be- 
come infected and eventually develop into elevated granulomatous tumors. <An- 
drews*’ also deseribed a scaly erythroderma associated with severe pruritus 
(Fig. 32). 

The toxie lesions are extremely varied and not distinctive exeept in mono- 
eytic leucemia where, according to Lynch,** the lesions which are especially 
noteworthy are: ulcerative gingivitis, petechiae, and subeutaneous hemor- 


rhages (Fig. 33). 





774 CURTIS, FOLLO, AND RUTTAN 


The prognosis in leucemia varies according to the acuity of the process. 
In fulminating types, death occurs in a few weeks or months. In chronic 
types the patients may survive for several years and in some eases many 
years. When the condition begins in the skin, it may remain confined to the 
cutaneous surfaces for long periods before general dissemination oceurs. 

Treatment in the acute forms may be limited to blood transfusions as ¢ 
purely palliative measure. However, in the chronic forms judicial use of 
roentgen therapy frequently gives worth-while symptomatic relief and may 
prolong life in some instances. More recently radioactive phosphorus has 
been given orally in the form of sodium phosphate. The indications and con- 
traindications are the same as those commonly accepted for roentgen therapy. 
Although experience with it is limited it has been found effective therapeu- 
tically in both myelogenous and lymphatie leucemia. 


Hodgkin’s Disease 


Hodgkin’s disease, or lymphogranulomatosis, is a disease characterized 


by painless, progressive enlargement of the lymph nodes. Frequently the 
spleen is enlarged also, and the lymphoid tisue of other organs is involved. In 
the late stages, fever, anemia, and cachexia are often important symptoms. 
This member of the lymphoblastoma group starts in 65 per cent of the 
cases with a painless enlargement of the cervical lymph nodes. Gradually 
the entire lymphatic system becomes involved.*! Fever and anemia may be 
the only presenting symptoms, or they may be combined with pruritus. This 


itching of the skin is severe and resistant to treatment and causes the patient 
to complain bitterly. This distressing symptom is much more commonly found 
in Hodgkin’s disease than in leucemia. A variety of cutaneous manifestations 
occur, and, as in the other lymphoblastomas, these may be divided into specific 
lesions, in which the histologic characteristics of the disease are present, and 
nonspecific or toxic eruptions, in which the lesions are not characteristic 
histologically or clinically. Epstein and MacEachern*® found in 156 eases of 
Hodgkin’s disease 53.2 per cent with cutaneous involvement, 7.6 per cent of 
these showing specific lesions and the rest nonspecific lesions. The specific 
lesions are therefore comparatively rare. They inelude plum-colored nodules, 
tumors, plaques, ulcerations, and sometimes a scaly erythroderma with specific 
infiltrates. The toxic type of eruption seen presents a variety of celinical 
pictures.2= Included here are prurigo-like papules, pigmentations, hemorrhagic 
lesions, stomatitis, herpes zoster, bullous eruptions, urticaria, herpes simplex, 
and various nondescript eruptions. The long-continued scratching may pro- 
duce lichenification, eezematous patches, and pyodermic infections (especially 
furuncles). 

Diagnosis is made by a biopsy of an enlarged lymph node or a specific 
cutaneous lesion. 

Hodgkin’s disease may terminate fatally within a few months, but cases 
have been reported in which the disease lasted for twenty-five years. 

Remissions can be produced by nitrogen mustard (methyl bis), or radio- 
active phosphorus, or radioactive sodium, or roentgen therapy. The last of 
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these treatments is the easiest and safest. Roentgen therapy usually causes 
rapid disappearance of the skin lesions, but these have a tendency to reeur. It 
causes an involution of the enlarged glands and thus often controls the intense 
pruritus. Careful use of roentgen therapy may prolong a patient’s life for 


years. 
Mycosis Fungoides 


Mycosis fungoides*® *? is a rare, chronic, and usually fatal reticuloendo- 
thelial disease having a long course interspersed with many remissions and 
relapses. The course of the disease may generally be divided into four stages: 
(1) general pruritus; (2) nondescript erythematous eczematous or psori- 


] 


asiform eruptions; (3) infiltrated plaques; (4) tumors. It may begin with 





Fig. 34.—Lymphosarcoma showing variably sized metastatic nodules in skin. 


any one of these manifestations and exist without the others. Except in the 
type which begins with tumors (d’emblée type) the onset is insidious and does 
not suggest the gravity of the process so that the true nature is not recognized 
for some time. Although it is usually limited to the skin, any organ or tissue 
may be involved,** and local or general adenopathy is a very common occur- 
rence. However, there are usually no specific histologic changes in the lymph 
nodes during the early stages of the disease. 
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The first stage, which consists exclusively of protracted pruritus, may be 
present for several years before the onset of any eruption. The authors have 
recently seen a case of mycosis fungoides in which pruritus of a severe degree 
existed for forty years prior to the development of the plaques and tumors 
(Fig. 34) so typical of this disease. The cause and seriousness of long-stand 
ing pruritus are frequently difficult to determine, but no case of generalized 
persistent itching can be regarded lightly until the cause is fully explained. 





Fig. 35.—Mycosis fungoides showing plaquelike infiltrations of face and mushroom-like tumors 
and alopecia of scalp of Negro woman. 


The second stage is sometimes called the premycotice stage and is mani- 
fested by nonspecific eruptions simulating various forms of benign dermatitis 
such as eczema, psoariasis, seborrheic dermatitis, erythema multiforme, and 
parapsoriasis. Any patient with the typical lesions of parapsoriasis, particu- 
larly of the en plaque variety, who develops pruritus in this otherwise non- 
pruritic disease should be suspected of developing mycosis fungoides. The 
eruptions at first may show no distinctive clinical features of mycosis fun- 
goides. They may be transitory or persist for a long time, and they may de- 
velop suggestive characteristics, such as configuration; polymorphism, or vivid 
coloration. The configuration tends to be bizarre with the development of 
eruller-shaped rings, rounded patches, semicircles, wavy or lobulated crescents, 
bandlike angular projections, and other unusual patterns. These lesions may 
present a rather striking play of color with vivid shades of red predominating. 
Searlet, salmon, rose, crimson, or bluish to yellowish tinges may be present. 
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The third or infiltrated stage of mycosis fungoides is termed ‘‘prefun- 
goid,’’ and is characterized by the development of various stages of infiltra- 
tion in the already existing and new patches. The mucous membranes, as 
well as the skin, are subject to this involvement. The infiltration becomes 
more and more marked and leads to discoid patches or extensive plaques which 
may be several inches in width. These are likely to be moderately or acutely 
inflamed and when present on the face may simulate leprosy or erysipelas. 
The sealp and body hair may become seanty and the spleen and lymphatic 
glands are likely to be enlarged. A generalized exfoliating erythroderma may 
develop. Death may occur during this stage, but more frequently the in- 
filtration progresses to the fourth and final stage of tumor formation. 

The characteristic tumors which gave this disease its name usually de- 
velop in the infiltrated patches but may occur in otherwise healthy skin. 
These tumors have a predilection for the trunk but they may occur about the 
face, neck, mucous membranes of the mouth, and upper respiratory tract. 
The soft, fetid, rotten tomato-like, or mushroom tumors (Fig. 35) which typify 
the earlier descriptions of mycosis fungoides are now rarely seen. This is not 
due to any mutation of the disease in recent years but rather is due to the 
ameliorative, though temporary, effects of roentgen therapy, which is now 
used almost exclusively in its treatment. Death, as a rule, ensues from ex- 
haustion, septicemia, or intercurrent bronchopneumonia in a few months or 
years after the beginning of the tumor stage. 

Mycosis fungoides almost always ends fatally. The average duration of 
life is about five years, but is longer when treatment is obtained. Some cases 
may live forty or more years after the onset of the disease, while others may 
die comparatively rapidly a few months after the diagnosis has been made. 


Lymphosarcoma 

It was Kundrat who first separated the condition known as lympho- 
sarcoma from the large and heterogenous group of the lymphomas. It is 
characterized by the fact that it arises in one group of lymph nodes or in one 
collection of lymphoid tissue and spreads to other groups of nodes apparently 
by way of the lymphatics. Later it may set up true metastases to distant or- 
gans. Its other principal characteristic is its tendency to invasion and de- 
struction of the surrounding structures. The symptoms which it produces are 
on the whole loeal rather than general, and are mainly due to the pressure pro- 
dueed by the enlarged lymphoid masses in the neck, mediastinum, and the 
abdomen. Lymphoid tissue in any part of the body may be involved, so that 
not only the lymph nodes, but also the pharynx, the spleen, and the gastro- 
intestinal tract may be the seat of tumor formation. 

Boyd** divides lymphosareoma into a lymphocytic type in which the pre- 
dominating cell is a small or normal-sized lymphocyte, and the reticulum-cell 
type in which the predominating cell is a much larger, pale-staining cell with 
abundant eytoplasm. The latter is likewise the most malignant of the two 
types. Lymphosarcoma occurs in the skin either from a primary focus or 
secondary metastases.*® However, when it does occur primarily in the skin 
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it is manifested by solitary or multiple nodules which are reminiscent of the 
other lymphoblastomas. Exfoliative erythrodermas are extremely rare in 
lymphosarcoma of either primary or secondary type.” Secondary lymphosar- 
coma, or metastases to the skin from lymphosarcoma arising in deeper organs, 
is more frequent, and the best known specific dermadrome in lymphosarcoma 
is the dissemination of these metastatic tumors in the skin. These secondary 
growths may range from pea to walnut size and may appear as bright red, 
bluish, or skin-colored nodules in the skin or in the subeutaneous tissue. 
Their number may be very great. There is a definite tendency to spontaneous 
regression which is rarely found in metastases of other malignant tumors, and 
uleeration is unusual. The metastatic nodules are oceasionally seen in close 
proximity to the primarily involved lymph node. When lymphosareoma 
affects the cervical and submental lymph nodes, the tonsils are frequently 
involved and greatly enlarged. Stout’? found in a review of cases that the 
mouth and nasopharynx and the cervical and axillary lymph nodes are rela- 
tively favorable sites of origin with respect to prognosis. Ormsby and Mont- 
gomery*: described the reticulum-cell lymphosarcoma as being seen frequently 
as a terminal stage of either mycosis fungoides or Hodgkin’s disease as well 
as in the leucemias. 

The disease is a progressively fatal one. Often the tumors are more sus- 
ceptible to the effect of radiation, and their growth may completely disappear 
under this treatment. This disappearance, however, may be followed by the 
death of the patient from asthenia. 


Multiple Hemorrhagic Sarcoma (Idiopathic Multiple Pigmented Sarcoma 
of Kaposi) 


Kaposi’s sarcoma is a malignant disease characterized in the early stages 
by multiple lesions on the hands and feet. Later the mucosae, lymph nodes, 
viscera, nose, and ears may become involved, and after a chronic course death 


ensues. 

It was originally described by Kaposi as a benign connective tisue tumor,” 
but since then has been considered a disease of the reticuloendothelial system, 
with a disturbance in its monocytogenie function, which may end in malig- 
naney (Dorffel, quoted by Ormsby and Montgomery*' *'). The disease occurs 
frequently in Russian Jews after the age of 40, and is usually seen in the 
male.*? 

The early lesions on the hands and feet are tender, rubbery nodules of a 
reddish or purplish color (Figs. 36 and 37). Telangiectases may oceur on or 
about the nodules. The nodules may be discrete or diffuse and later develop 
into infiltrated plaques. Purpuric lesions and vesicular lesions may also oceur. 
Remissions may occur with disappearances of the lesions leaving atrophie or 
pigmented sears. The multiplicity of the lesions and the infiltration may grad- 
ually produce an elephantiasis, which interferes with the function of the hands 
and feet. 

It appears that the disease spreads through the lymphatics rather than 
the blood stream, and foci have been found in nearly every organ of the body. 
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Fig. 36. 








Fig. 37. 


Fig. 36.—Kaposi’s hemorrhagic sarcoma showing typical nodules on hands. 
Fig. 37.—Kaposi's hemorrhagic sarcoma showing typical nodules on feet, 
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It is, however, most frequently found in the gastrointestinal tract, retroperito- 
neal and mesenteric lymph nodes, liver, and lungs. The disease may occur 
in the osseous system, as well, but only rarely in the central nervous system. 
Kaposi considered that the disease terminated fatally in five to ten years. 
However, it is now known that the duration of the disease is variable. It ma) 
run a very rapid course and death ensue in eight months from time of onset, 
or may last as long as twenty-five years. Death often occurs from intereurrent 
infection. Cases of complete and spontaneous recovery have been reported. 


Treatment with arsenic (Fowler’s solution) was formerly used but now 
fractional roentgen therapy is the method of choice. This treatment some- 
times causes involution of the tumors but usually does not prevent the de- 
velopment of new ones. In some patients the judicious use of repeated roent- 


gen therapy may prolong life for many years. 


Polycythemia Vera 

Polyeythemia vera is a chronic, slowly progressive, and finally fatal dis- 
ease characterized by excessive erythroblastic activity of the bone marrow 
which induces a persistent polycythemia and splenomegaly.‘ Although the 
first case was reported in 1892 by Vaquez, it was not until 1903 when Osler* 
drew attention to it in his usual classic style that the disease became generally 
known. The disease is still comparatively rare. It occurs in all races but is 
said to be more common in Jews born in Eastern Europe.** Although a good 
deal is known concerning the disease, the cause remains a mystery. 

It is the increase of erythrocytes, increase in viscosity and total volume 
of blood, and distention and engorgement of capillary vessels which produce 
the characteristic dermadromes of polyeythemia vera. The most common and 
at the same time most striking manifestation of polycythemia vera is the red- 
ness of the skin. This discoloration is most marked on the hands and face and 
the shade and intensity of the erythema varies from a dusky purple cyanosis 
to a deep or bright red. There is erythema in areas which usually do not 
take part in other erythemas, e.g., the temples and the skin under the eyes and 
between the eyes and nose. The redness of the conjunctiva creates an impres- 
sion of rage.** Contrary to congestion from other causes the redness stays 
constant during rest and sleep. Superficial telangiectases in the face often 
give the patient a ruddy complexion. Besides linear telangiectases, small, 
deep cherry red, papular hemangiomas are known to occur in polycythemia. 
Itching papules may occur in crops on the sealp, face, neck, and upper trunk. 
Rosacea has often been reported in polycythemia (Fig. 38). The increased 
viscosity of the blood, the high platelet content, the large blood volume, and 
the high blood pressure typical of this disease favor a variety of vascular dis- 
turbances. In the skin these include various degrees of gangrene, ranging in 
severity from the blistering of a toe to the loss of an extremity, ulcerations, 
and transitory, painful, red, warm areas similar to erythromelalgia. 

The color of the oral mucosa is deep cherry red. Relatively early in the 
course of the disease the soft palate may appear considerably redder than the 
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hard palate so that the border line is marked. In advanced stages of cyanosis 
the tongue is swollen, deep purple, and the papillae atrophic. Bleeding from 
the blood-engorged gums occurs, but it is slight since there is no hemorrhagic 
tendency. 





Fig. 38.—Polycythemia vera showing telangiectases and papules of rosacea-like eruption 
of face 


The course of the disease is chronic, with many remissions and exacerba- 
tions. Thrombosis is likely to occur and must be constantly guarded against. 
Although the disease is invariably fatal the prognosis has improved slightly 
with modern treatment. This therapy is designed to remove or destroy the 
excess of erythrocytes. Venesection rapidly relieves such symptoms as head- 
ache, but tends to deplete the iron stores. Phenylhydrazine hydrochloride, or 
the less toxie form, acetylphenylhydrazine, is an efficient hemolytic agent but 
may cause severe anemia. Irradiation of the long bones may inhibit the 
formation of blood; and spray roentgen therapy to large areas of the body 
may result in long remissions. Radioactive isotopes have also been tried with 
some small success, but, as yet, a specific treatment is still lacking. 

Summary 

Four groups of systemic diseases whose cutaneous manifestations occur 
frequently about the face and oral cavity are discussed in this paper. Par- 
ticular emphasis is placed on the characteristic dermadromes of these diseases. 
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Oral Roentgenology 


SIGNIFICANCE OF CORRECT TRANSVERSE ANGULATION IN 
INTRAORAL ROENTGENOGRAPHY 


MatrrHew Lozter, B.S., D.D.S.,.* New Yor, N. Y. 


N THE practice of intraoral roentgenography three types of tube angulations 
may be considered: transverse, verticohorizontal, and directional. 


Transverse Angulation 


Transverse angulation controls the width of the tissue under examination. 
When properly understood and executed, it will enable accurate reproduction of 
the following important dental structures : 

a. Outline of the crown and root. 

b. Outline of the pulp chamber and root eanal. 

¢. Outline of the periodontal membrane and lamina dura. 

d. Outline of the interproximal septum. 

The genuine significance of a roentgenograph obtained with proper trans- 
verse angulation will readily be realized when it is understood that such a roent- 
genograph is at present the only means which will permit, among other things, 
disclosure of periodontal pathoses in their ineipiency, long before the appearance 
of any clinical symptoms. Who ean possibly disagree with the well-recognized 
factor that finding of existing infection is perhaps the least important function 
of dental roentgenography, its greater function by far being the detection of 
early stages of disease. 

While verticohorizontal angulation, controlling the vertical dimension of 
the tissue under examination, is obtained by rotating the x-ray tube about an 
axis that is vertical, transverse angulation is obtained by rotating the x-ray tube 
about an axis that is horizontal, directing the tube from side to side. (Fig. 1.) 

To establish transverse angulation with maximum accuracy, the following 
single essential principle must be clearly understood and applied into practice: 
The path of the central ray must be at all times aligned to coincide with an 
imaginary line which is parallel with both the mesial and distal surfaces of the 
tooth to be examined. We will call this imaginary line, whenever referencé is 
being made to it, ‘‘ directional plane of the tooth.’’ 

To put our expressed principle into practice in establishing transverse angu- 
lation in anterior teeth, either the upper or the lower cone directional line (which 
simulate the path of the central ray) should be made to coincide with the direc- 
tional plane of the crown of the tooth to be examined. In establishing transverse 
angulation in posterior teeth, either the upper or lower cone directional line 
should be made to coincide with the directional plane of the occlusal surface of 
the tooth to be examined. (Figs. 2, A and B, 3, 4, 5, A and B, and 6.) 


*Former Instructor in Oral Surgery, New York Post-Graduate Medical College Hospital; 
Former Attending Oral Surgeon, Bellevue Hospital. 
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It has been our experience that establishing transverse angulation, vertico- 

horizontal angulation, and/or point of incidence by orientation through facial 

landmarks, such as the nose-lip and nose-ear lines, together with parallel per- 

pendicular planes connecting these lines, as sometimes suggested in texts, should 

best not be attempted, in spite of the pronouncement that this method of pro- 
cedure is timesaving and the simplest to pursue. 
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side to side. 

Measures to Facilitate Establishment of Transverse Angulation.—To fa- 
cilitate establishment of correct transverse angulation, the following measures 
will be found exceedingly helpful: 

a. Only a pointed x-ray cone should be employed. 

b. The cone should have two straight, well-outlined lines drawn on the cen- 
ter of its upper (top) and lower (bottom) surfaces. These lines adequately 
simulating the path of the (invisible) central ray will be found very helpful as 
tangible means of orientation. We will call these lines, whenever reference is 
made to them, ‘‘cone directional lines.’’ The top cone directional line will, in a 
measure, assist in establishing transverse angulation in the lower teeth, while the 
hottom cone directional line will assist in establishing transverse angulation in 
the upper teeth. (Incidentally, the lines sometimes found drawn on the sides of 
the x-ray cone are, to our knowledge, of little known value.) In place of the 
cone directional lines drawn on the cone, two thin, round applicator sticks fas- 
tened with transparent Scotch tape to the top and bottom surfaces of the cone 
will sometimes be found even more satisfactory. 

e. When dealing with any anterior tooth, the crown and particularly the 
neck of the tooth to be examined should always be well exposed to view during 
the alignment. This exposure accomplished by the retraction of the patient’s lip 
is best earried out with the aid of a thin six-inch glass cocktail rod. (Fig. 7.) 

d. A straight pencil line drawn at the center of the crown of an anterior 
tooth to be examined, from its neck to its incisal surface and parallel with its 
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Fig. 2.—A and B, To facilitate alignment of the (invisible) central ray with the “direc- 
tional plane of the tooth, ” either the upper or lower cone directional line (which simulate the 
central ray) is to be employed in obtaining transverse angulation. 
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mesial and distal surfaces (as if it is figuratively cleaving the crown into two 
even halves), will readily simulate the directional plane of the tooth and will 
serve as an aid to the neophyte. This is the line which should be aligned to 
coincide with the cone directional line. Suitable positioning of the patient’s head 
is frequently necessary to make this alignment possible. 

















Fig. 3.—Employment of tangible means of alignment for transverse angulations is condu- 
cive to better results, To obtain correct transverse angulation in anterior teeth, the cone direc- 
tional line must be aligned to coincide with an imaginary line which figuratively bisects the 
crown of the tooth to be examined into two even halves. We call this imaginary line the 
“directional plane of the tooth.” As is shown on the illustration, each tooth has its own direc- 
tional plane. 

















Fig. 4.—To obtain correct transverse angulation in posterior teeth, the cone directional 
line (Which simulates the path of the central ray) must be aligned to coincide with the 
directional plane of the occlusal surface of the tooth to be examined. As can be seen on the 
illustration, each occlusal surface has its own directional plane. 


e. In aligning for transverse angulation in posterior teeth, only the diree- 
tional plane of the occlusal surface should be aligned with the cone directional 
line, the buecal surface being entirely ignored. In examining the upper and 
lower molars, the patient’s head should always be positioned sagittally and néver 
toaside. (Figs. 8 and 9.) 



































. 5—A and B, When the patient‘’s head is sagittally positioned, it rarely happens 
that the directional plane of an anterior tooth will coincide with the cone directional line, as 
is shown in A. In order to make the cone directional line and the directional plane of the 
anterior tooth coincide ((essential in obtaining correct transverse angulation), the patient's 
head must be moved from the sagittal position, as shown in BR. 




















Fig. 6.—When transverse angulation is being established in a posterior tooth, the cone 
directional line should be aligned with the directional plane of the occlusal surface (instead 
of the buccal surface) of the tooth to be examined. The illustration shows proper alignment for 
transverse angulation, which varies with each adjoining tooth. 
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To establish proper transverse angulation, it is necessary for the operator to see 

the tooth to be examined while aligning it with the cone directional line, This is 
best accomplished when one of the operator’s hands exposes the area to be examined while the 
other hand aligns the cone directional line. 























_. Fig. 8.—In establishing transverse angulation in posterior teeth, only the occlusal surface 
will indicate the true directional plane of the tooth. This illustration shows the impossibility 
of determining the directional plane through observation of the buccal surfaces. 
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f. Adequately illuminate the area of examination during the alignment. A 
combination of a hemostat-flashlight, a curved ‘‘cold-light’’ illuminator, or, best 
of all, a Burton contra-angle light attached to a Burton surgeon's handle will be 
found very useful for this purpose. 
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Fig. 9. Fig. 10, A. 


Fig. 9.—As was shown in Figs. 5, B, and 7, to obtain correct alignment for transverse 
angulation in anterior teeth the patient’s head can be moved in any needed position. In con- 
trast, the patient’s head must at all times be positioned sagittally when alignment for trans- 
verse angulation is made in posterior teeth, especially molars. 
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Fig. 10, B. 


Fig. 10.—A and B, When aligning for transverse angulation in examination of an upper 
molar, to observe its occlusal surface better, the employment of a small surgical groove director 
will be found very advantageous. The thin edge of the handle of the instrument is inserted 
into the interproximal space distal to the molar to be examined, as shown on the illustration. 
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¢. In examination of upper molars, the thin handle of a curved groove 
director, instead of the customary cocktail rod, will be found extremely useful 
for exposing the occlusal surface of the tooth during the alignment. (Fig. 10, 
A and B.) 

h. After the point of incidence is established, the tooth to be examined is 
exposed to view with the aid of a cocktail rod or groove director held in one hand, 
while the x-ray head is manipulated for alignment with the other hand, 

i. To obtain a more aecurate alignment of the cone directional line with the 
directional plane of the tooth, always face the tooth to be examined, instead of 


viewing it from a side. 

















Fig. 11.—When establishing transverse angulation in an upper canine, to obtain an un- 
obstructed or unsuperimposed root surface, the cone directional line should best be aligned 
with the interproximal space located between the canine and the adjoining premolar (a-b), 
instead of with the directional plane of the crown of the tooth (c-d), as is being advocated in 
all of the other anterior teeth. 


j. To observe better the occlusal surface of an upper tooth to be examined, 
which may, because of the level of the patient’s head, be situated above the level 
of the operator’s vision, it frequently becomes necessary for the operator to 
squat and look upward. 

k. When transverse angulation is established for the upper canine, as pre- 
scribed for other anterior teeth, the distal portion of its root may, beeause of the 
anatomical curve in the arch, be found overlapped by the adjoining premolar 
root. To overcome this undesirable occurrence, the cone directional line should 
best be aligned with the interproximal space between the canine and the pre- 
molar, instead of with the directional plane of the canine. Whenever the first 
premolar is not in close contact with the canine or is completely missing, the 
alignment is carried out in the usual manner. (Fig. 11.) 
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1, When the upper and particularly the lower central incisors are found 
to be in normal alignment and in contact with each other, transverse angulation 
may be established with their mesial interproximal space. However, when any 
periapical pathosis is in evidence or is being suspected, individual alignment 
with the crowns of the teeth is at all times preferable. 

m. When examining an edentulous region, for better and more accurate 
portrayal of the tissue, align the cone directional line squarely with the plane of 
the film packet. 

Mesiodistal or Directional Angulation 

The mesiodistal angulation, as the transverse angulation, also is estab- 
lished by rotating the x-ray tube about an angle that is horizontal or by 
directing it from side to side. However, it should not in any measure be con- 
fused in importance, function, or method of execution with the transverse 
angulation. 

In spite of the importance sometimes given to this angulation in texts, the 
mesiodistal or, as it is sometimes called, directional angulation can be considered 
essential only for the following five comparatively minor functions in intraoral 
roentgenography : 

1. Localization of unerupted, impacted, or malposed teeth. 

2. To determine presence and shape of the palatal root of an upper first 
and, oceasionally, second premolar. 

3. In root canal technique in multirooted teeth, where each canal is to be 
individually displayed. 

4. For stereoscopic exposures. 

5. In locating foreign bodies. 

The technique to be employed in mesiodistal angulation consists of making 
two or more exposures of the region to be examined. One exposure is made in 
the conventional manner, while the second exposure, and sometimes the third, 
is made very slightly distally and/or mesially in relation to the first exposure, 
the point of incidence remaining the same for all the exposures. For localization 
of unerupted teeth, except the lower third molars, still another approach, 
employing the mesiodistal angulation with different points of incidence for 
each exposure is recommended. 


Plus and Minus Angulation Symbols 


In contrast with the transverse and mesiodistal angulations, the vertico- 
horizontal angulations can be in a large measure predetermined. A brief ex- 
planation regarding the plus and minus symbols found prefacing the degrees 
indicating verticohorizontal angulation may be of interest. 

The plus sign in front of the numeral signifies that the x-ray tube, which 
is located on the opposite side of the cone, is positioned above horizontal. Of 
course, this position of the tube establishes the cone facing downward, as it is 
used for upper teeth. The minus sign in front of the numeral correspondingly 
signifies that the x-ray tube is positioned below horizontal, which establishes 
the cone facing upward, as it is used in examination of most of the lower teeth. 


369 East 149TH STREET. 








RADIODONTICS.* IV. RADIODONTIC INTERPRETATION 


A. Porter S. Sweet, D.D.S.,** Rocuester, N. Y. 


HERE are many different methods of interpreting dental radiographs. In- 

dividual procedures range all the way from cursory inspection in front of a 
window to careful study, with magnification, before satisfactory illumination. 
Nearly all methods are subject to some criticism, for this phase of radiodonties 
has not been studied and standardized as have the technical aspects of x-ray film 
exposure and processing. 

Whenever a radiograph or a set of radiographs is to be interpreted, condi- 
tions should be as, nearly ideal as possible. In addition, the study should be con- 
ducted in a precise and systematic manner, always under these same ideal condi- 
tions. Unless such a procedure is followed, there can be no assurance that each 
and every radiodontie finding recorded in the radiograph will be discovered, 
interpreted, and properly evaluated. Otherwise, something dramatic, such as a 
eyst or an impacted tooth, is likely to attract the attention of the interpreter 
with the result that other conditions, less striking but of equal or greater impor- 
tance, may be overlooked. 

The problem of effecting satisfactory radiodontiec interpretation can be 
divided into 3 phases: (1) The quality of the radiograph. This we have already 
discussed. (2) The conditions under which the radiograph is viewed. (3) The 
method used in examining the radiograph. 


Satisfactory Viewing Conditions 


In order better to understand this phase of the problem, it will be well to 
consider what conditions are best. Illumination of the radiograph should be 
comparable to that required for good seeing anywhere, such as that commonly 
used in well-lighted interiors for reading or other visual tasks. If the x-ray 
illuminator furnishes too little light, the radiographs will appear dim. Even 
though the interpreter makes a decided effort to do so, he will not be able to 
discern fine detail in the radiograph. If the illuminator furnishes too much light, 
it may be possible to distinguish all that is necessary, but the overbrightness will 
lead to eyestrain and fatigue that are certain to impair efficiency. 

All glare spots arising either from direct light sources or from reflections 
should be avoided. While it is not necessary to darken the room completely the 
normal illumination of the room should be reduced. It is best to shut off all 
light from outdoors and to regulate the room lights so that there will be no bright 
spots to affect the observer’s vision. 

All the light from the illuminator itself should be masked off with the excep- 
tion of that which actually comes through the radiograph. If this is not done, 


*Lecture given in the course on “Diagnostic and Surgical Technics’”’ under the auspices 
of the New York Institute of Clinical Oral Pathology, Oct. 19, 1949. 
**Editor, Dental Radiography and Photography. 
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the extraneous light will shine in the viewer’s eyes and produce fatigue, or it 
will create shadows or reflections that are disconcerting. Either condition will 
lower the quality of the interpretation. 

Radiographs should always be viewed by light of the same color quality and 
at the same level of illumination. If some radiographs are viewed by strong sun- 
light, others by weak daylight on cloudy days, and still others by tungsten lights 
of different wattages, there will naturally be differences in visual acuity due to 
the variation in brightness levels. 

Modern fluorescent illumination has been found very satisfactory for radio- 
graphie interpretation. Even when this restful illumination is used, however, 
that portion of the viewing surface not covered by the mount should be blocked 
out with a mask. 

Simpson has recommended also that all radiographs be examined with a 
magnifying glass to preclude the possibility of overlooking some important detail 
too small to be seen without magnification. 

Obviously, conditions such as those outlined are attainable even in a busy 
dental office. If it is so planned, almost all radiographs can be interpreted at 
the same time, preferably before beginning operative work in the morning. If 
the consulting office or viewing room is an outside room, the shade can be drawn 
or Venetian blinds closed when radiographs are examined. It is certainly pos- 
sible always to use the same illuminator and thus have a balaneed light. Even if 
the illuminator is not provided with a masking device to control extraneous light, 
this can be arranged by using pieces of opaque cardboard or black paper. Other 
room lights ean be left off and a magnifying glass can always be used. Thus with 
little effort it is possible to improve the viewing conditions that exist in the 
average dental office. 

Methodic Interpretation 

Even after viewing conditions have been made as ideal as possible, there is 
still a chance that important interpretive details may be overlooked unless the 
viewer adopts, and uses routinely, a methodie plan for viewing radiographs. 
Hit-and-miss methods lead to equally casual results. It is not an effective pro- 
cedure to view the radiograph as a whole. It is far better to train yourself to 
examine the images of various sections of each radiograph in succession. 

First of all examine carefully the coronal portions of all of the teeth shown. 
During this examination you may decover both virgin and recurrent caries, 
secondary dentine, pulpstones, and tooth fractures. You can also study contact 
points, radiopaque fillings and cavity linings, artificial crowns, and, to a limited 
extent, radiolucent fillings. 

After you have finished examining the crowns of the teeth transfer your 
attention to the gingival areas. Here you can acquire knowledge as to the con- 
dition of the interproximal bony crests better than in any other manner, for 
slight resorptions of the crest can be noted even before the soft tissues lose their 
normal clinical appearance. Calculus and food pockets may also be disclosed 
during this inspection. 
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Following the gingival inspection shift your attention to the periodontal 
membrane. This anatomical entity is of primary diagnostic importance, In 
addition to examining the periodontal membrane for any evidences of thickening, 
the lamina dura should be studied to discover any breaks in its continuity. 

Finally, inspect all previously unexamined bone. This region is also impor- 
tant from a diagnostie viewpoint because evidences of periapical infections and 
neoplasms may be apparent. Here you may find supernumerary, impacted, and 
unerupted teeth, as well as the congenital absence of teeth. Residual roots, or 
the results of infection, may be disclosed, as well as enostosis, exostosis, foreign 
hodies, and, in the maxillary bones, evidences of antral involvement. In addition, 
fractures of roots or bone may be visualized and, in occlusal radiographs of the 
mandible, sialoliths may be discovered in the floor of the mouth. 


Record Cards 


As a means‘of keeping adequate records of radiographic interpretation of 
various patients it is well to have cards printed that list those anomalous and 
pathologie conditions that may be encountered, These cards ean be of a size 
that will fit the office filing system and should provide space for the patient’s 
name and date. As various findings are discovered they can be recorded by the 
number of the tooth involved; in addition, various numbers or letters can be 
used to amplify the record. The exact wording of such a card should be decided 
by the individual dentist but, if the methodie technique just explained is to be 
followed, the findings should be divided into similar groups. 


Interpretation 


Radiographic interpretation is accomplished by comparing the radiograph 
under consideration with a normal radiograph of the same areas as experience 
has established this standard in the mind of the examiner. Normally, the inter- 
proximal crests rise well up into the interdental spaces and the periodontal 
membrane shows as a thin, black line and the lamina dura as an even, white line 
outside the black line. 

In examining the line tha! records the periodontal membrane, any thickening 
should be suspected as indicating pathosis or trauma. Any such thickening or 
any definite break in the continuity of the lamina dura should be looked upon 
with suspicion, for these conditions can be caused by a degenerating pulp. 
Vitality tests should be made and the bite checked, for traumatic occlusion also 
may cause such a thickening of the membrane. 

Osteoclasia may be classified as diffuse and localized. Diffuse areas indicate 
that the infection is spreading into the bony structure apparently without 
restraint. 

In localized osteoclasia the outline of the area is clearly defined. This 
shows that the spread of the infection is being retarded by either a membrane 
or by the laying down of excessive minerals as is done in infective osteosclerosis. 

Osteosclerosis, the deposition of excessive mineral matter in bone, can be 
brought about either by infection or trauma. In some instances the localizing 
factor has been an attempt to wall off the infection by esteosclerosis. The white 
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line bordering such an area is the osteosclerotic bone that is preventing the in- 
fection from spreading. There are times, especially if the infection lies near the 
floor of the antrum, when the only sign will be sclerotic bone. When present 
as a localizing factor, it indicates an active infective process. 

A similar condition might well be called postinfective osteosclerosis in which 
lime salts are deposited in such a manner as to fill in areas of osteoclasia, replace 
resorbed roots, or even fill in the sockets of extracted teeth. 

When trauma is an activating factor, there is usually a reinforcing of the 
lamina dura to compensate for excessive pressure placed on a root by the tipping 
of the tooth. 

Another source of infection, sometimes overlooked, is retromolar infection. 
There is usually a radiolucent area around the crown of any unerupted or par- 
tially erupted third molar. This area, however, is usually narrow and of con- 
stant thickness, while in retromolar infection the opposite is the ease. All third 
molars should be radiographically examined periodically beginning at a fairly 
early age because of the danger of a chronic infection becoming established. 

Occasionally, excessive root resorption may be discovered in any part of 
the mouth. While it is usually caused by infection, there are times when it may 
be due to overrapid orthodontic movement. 

As we all know, an edentulous mouth is no guarantee of freedom from tooth 
trouble. All edentulous mouths should be examined radiographically before 
dentures are made. It is best to use the periapical examination, for in this 
manner sharp, thin ridges and spicules, as well as residual roots, can be shown. 

In periodontia, radiodontics makes it possible to discover incipient peri- 
odontoclasia long before it is revealed by clinical examination. Such an early 
stage of the disease is shown by the fact that the interdental bone begins to show 
the destruction caused by the disease as a slight resorption of the bony crests. 

The radiograph is invaluable in the localization of impacted teeth. How- 
ever, periapical, occlusal, and lateral-jaw radiographs should be made in every 
case so that the tooth may be oriented from all three viewpoints. In the peri- 
apical radiograph, the exact position of the third molar can be clearly shown in 
relation to the second molar and the mandibular canal. The occlusal view will 
disclose the buccolingual relationship of the second and third molars, and the 
lateral-jaw radiograph will record the amount of bone between the third molar 
and the lower border of the mandible. 

While the occlusal radiograph is very useful in all cases of impaction, it is 
especially valuable when trying to orient impactions of the maxillae, for it 
clearly shows the relationship of the impacted tooth or teeth to the contiguous 
structures. 

There are many instances in which periapical radiographs will not give a 
true picture of conditions merely because the film is too small. In such instances 
a lateral-jaw radiograph should be made. 

While other uses may be more dramatic, the radiograph attains its greatest 
usefulness in the discovery of caries. With it, caries can be disclosed long before 
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it is possible to diseover decay with the mouth mirror and explorer. Either the 
periapical or the Bite-Wing type of examination can be used, the latter being 
slightly more efficient in the interproximal area. 

There are other important dental uses of the radiograph besides the dis- 
covery of pathologie conditions. One of the more valuable of these is checking 
dental work during operative or surgical procedure and after completion of the 
operation. Overhanging fillings are readily disclosed and the discovery and 
correction of these overhanging fillings will go a long way toward preventing 
periodontoelasia. 

When filling root canals, the radiograph is invaluable as a means of checking 
on the satisfactory progress of the work. 

The advisability of radiographing all teeth prior to extraction is clearly 
apparent when we realize that roots may be overlarge, curved, or fused. Know- 
ing this in advance, there will be much less danger of tooth fracture during 
its removal. , 

Radiographie examination before extraction is even more important when 
working on children than on adults. If a radiograph is not made, deciduous 
teeth may be removed when there are no permanent successors beneath them. 
Knowing this, the deciduous tooth can be retained and will probably give good 
service for many years. 

While pulpstones are usually of little interest, it is well to know when they 
are present. Sometimes these stones are the cause of neuralgia. When pulp- 
stones are discovered during routine examination, the fact should be recorded 
and it is then possible to watch their growth at the time of any future periodic 
examination. 

Whenever there has been an injury involving a blow about the teeth, a thor- 
ough radiographic examination should be made. Fractured roots will not always 
be easily diagnosed, so each radiograph should be inspected very carefully and 
remade at a different angle, if there is still any doubt concerning the possibility 
of fracture. 

There are times when a fracture of the mandible can be demonstrated best 
on an occlusal film. If it occurs in the area between the two cuspids there is 
difficulty in showing the fracture with extraoral radiographs. For this reason 
it is advisable in every ease in which there is a suspicion of fracture to include 
an ocelusal radiograph of this area in the examination. 











Oral Pathology 


ADAMANTINOHEMANGIOMA 
M. S. AISENBERG, D.D.S., BALTIMORE, Mb. 


DAMANTINOHEMANGLOMA is a rare variant of adamantinoma, Thoma’ 

listed it in his classification of odontogenic tumors. As the name implies, 

it is a tumor in which free ameloblasts, large capillary blood vessels, and free 

blood cells in eystie areas lined with ameloblasts are found. The present case 
is reported because of its rarity and the unusual history of its origin. 


Case Report 
A right lower second premolar was removed from a 48-year-old white 
woman eight vears ago. The patient was wearing a removable partial denture 
with a saddle over the area from which the tooth had been removed. Her com- 
plaint was that she could not wear the denture because of pain in this premolar 


area. 





Fig. 1.—Radiograph with arrow indicating the area from which the .umor was removed, 


A radiograph (Fig. 1) showed an area of bone destruction which was diag- 
nosed to be a residual cyst. It was removed under conduction anesthesia and 
fixed in 10 per cent formalin for examination, The gross specimen was described 
as appearing like a solid dental granuloma. 

Microscopic examination revealed a small adamantinoma surrounded by a 
dense fibrous capsule. Both solid and cystic areas were observed. Closer ex- 
amination revealed many so-called cysts filled with blood, and it was noted that 
many of the ‘‘eysts’’ were endothelial-lined large capillaries. Fig. 2 is a low- 
power magnification showing the fibrous capsule at C. The solid areas of the 
tumor are composed of columnar cells, and a stellate reticulum may be seen at 
R. The cysts are lined with cuboidal epithelium, as are the many strands that 
appear to be invading the fibrous capsule. 


From the Department of Oral Pathology, Baltimore College of Dental Surgery, Dental 
School, University of Maryland. 
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Fig. 3. 


Fig. 2.—The fibrous capsule is at C. A stellate reticulum is seen at R. 
Fig. 3 At A are seen columnar cells. B indicates epithelial-lined cysts and C shows 
the endothelial-lined large capillaries. 








Fig. 4.—A indicates the columnar cells. Epithelial-lined cysts containing blood are seen at B 
and endothelial-lined large capillaries are shown at 





Fig. 5.—Outer surface of the crown of a developing tooth illustrating the capillaries at C. 
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Fie. 3 is a higher magnification showing the columnar cells at A; the 
cuboidal cell-lined cysts are at B, and at C are several large capillaries with a 
well-defined endothelial lining and containing blood. Many of the cuboidal cell- 
lined eysts are also filled with blood. Fig. 4 is a high magnification to demon- 
strate both endothelial-lined capillaries and epithelial-lined cysts containing 
blood. 





Fig. 6.—Radiograph of the area two years after removal of the tumor. 


The following description is offered to explain the association of the’ large 
capillaries with this tumor. In the early development of enamel many capillaries 
are found surrounding the outer enamel epithelium; these furnish the. profuse 
blood supply necessary for enamel completion. This association is demonstrated 
in Fig. 5. The adamantinoma mimics enamel-forming buds which become eystic 
when the mesenchymal tissue fails to form dentinal papillae that initiate tooth 
formation. It is quite probable that in this variant a profuse blood supply is 
also stimulated which in turn becomes a part of the tumor process. 

One might also speculate that this tumor originated from the epithelial 
rests of the periodontal membrane that were stimulated to activity following 
the trauma incident to removal of the tooth. 

This case also stresses the importance of histologic examination of all ma- 
terial removed from the oral cavity. 

Fig. 6 is a check-up radiograph of this patient two years after removal of the 
tumor. The former eystie area is now filled in with new bone and the patient 


wears the same denture with comfort. 


Reference 


1. Thoma, K, H.: Oral Pathology, St. Louis, 1944, The C. V. Mosby Company. 














Endodontia 


TREATMENT OF PENICILLIN-STREPTOMYCIN RESISTANT 
ORGANISMS IN THE ROOT CANALS OF INFECTED 
PULPLESS TEETH 


SAMUEL SELTZER, 1D.D.S., I. B. BeNperR, D.D.S., AND CONSTANCE CHRISTIAN, A.B., 
PHILADELPHIA, Pa. 


ENICILLIN is effective against a wide range of gram-positive organisms, 
whereas streptomycin has a considerable antibacterial spectrum against both 
gram-negative and gram-positive organisms. Both antibiotics in combination 
exhibit a synergistic effect on some organisms encountered in the root eanal.! 
Previous in vitro investigations” * 4 
with organisms that are resistant to a penicillin-streptomyecin mixture. Studies 
of the effect of antibiotics? and a number of other drugs*: 
organisms, Candida (Monilia) albicans, revealed that most were not effective in 
killing this microorganism. One of the agents exhibiting a fungicidal property 
was Octimet,* a quaternary ammonium-type compound. Octimet was found to be 


showed that root canals may be infected 


‘ against one of these 


fungicidal at 0.025 per cent concentration and also bactericidal for many gram- 
positive organisms. It was also found that Octimet did not interfere with the 
action of penicillin and streptomycin, nor did the antibioties inhibit the action of 
Octimet. A 10 per cent solution of Octimet in propylene glycol was not irritat- 
ing to the skin or oral mucosa. 

As a result of the foregoing findings, a clinical evaluation of the use of a 
mixture of penicillin, streptomycin, and Octimet in propylene glycol as a root 
anal dressing was deemed advisable. 

Propylene glycol was selected as the menstruum because it was found to be 
fungistatie for Candida albicans. Propylene glycol also has a low surface tension 
which would aid in the dispersion of the antibioties in the root canal. 

We have reported? that at least 18.9 per cent of the cases which fail to re- 
spond to treatment with penicillin and streptomycin are infected with a fungus, 
probably of the Candida group. Another group of organisms occasionally found 
in infected pulpless teeth are the enterococci. These are either resistant to peni- 
cillin and streptomycin or they develop a penicillin and streptomycin ** fastness.”’ 
In this study, an attempt was also made to identify the varieties of enterococci 
which may be encountered. 

In order to determine the effectiveness of the addition of Octimet to a mix- 
ture of penicillin and streptomycin in propylene glycol, 2 methods were em- 
ployed clinically. 





*Registered trade name of Rhodes Chemical Corporation, Plainfield, New Jersey. 
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Procedure No. 1 


Procedure No. 1 was employed by one of us (S. 8.). AIL involved teeth 
were isolated under the rubber dam. The usually accepted aseptic technique 
for root canal therapy was employed. Mechanical and chemical preparation 
of the root canal was accomplished. A mixture of penicillin and streptomyein 
in propylene glycol* was introduced into the root canal with a sterile iridio- 
platinum wire. An attempt was made to fill the canal with as much penicillin- 
streptomyein mixture as was possible. A blunt, sterile absorbent point was 
then sealed into the canal to displace the mixture against its walls. This was 
allowed to remain for forty-eight hours. At the next visit, the point was re- 
moved, the canal dried with sterile absorbent points, and a culture was taken. 
The treatment was repeated and the patient dismissed. A second culture was 
taken at the following visit. If the culture was positive, the organism was identi- 
fied. In eases in which 2 consecutive positive cultures were obtained, the canal 
was irrigated with a 10 per cent aqueous solution of Octimet. An absorbent 
point saturated with 10 per cent Octimet was then sealed into the root canal. 
Cultures were taken subsequent to this treatment. 


Procedure No. 2 


Procedure No, 2 was employed by another of us (I. B. B.). Mechanical 
and chemieal preparation of the root canal was the same as already deseribed in 
Procedure No. 1. The root canal dressing, however, consisted of a combination 
of penicillin, streptomycin, and Octimet in propylene glycol.t The mixture was 
pumped into the eanal with a sterile iridioplatinum wire. <A blunt, sterile ab- 
sorbent point was then sealed into the canal for forty-eight hours. A culture was 
taken at the following visit. 

Results 

In Procedure No. 1, seventy-four cases were studied. Twenty-six .cases 
vielded positive cultures after two consecutive treatments with penicillin and 
streptomyein. After one irrigation with a 10 per cent aqueous solution of 
Octimet, a sterile culture was obtained in all but three cases. One of these cases 
required two irrigations before sterility was obtained. The other two cases 
failed to respond to treatment. 

Procedure No. 2 was employed in twenty-six cases. <A sterile culture was 
obtained in all but one ease after one treatment. 

Adverse clinical symptoms in both procedures were noted in thirteen cases. 
In Procedure No. 1, there were seven unfavorable reactions while in Procedure 
No. 2 there were six patients who developed severe pain and a mild degree of 
swelling. Pericementitis was present in five cases. In most of these cases, when 
the dressing was removed, a copious flow of serous exudate took place. This 


*This mixture was made in the following manner: 1 million units of potassium peni- 
cillin G and 1 Gm. of streptomycin (calcium chloride complex) was added to 2 mi. of 
sterile propylene glycol. The mixture was stirred with a sterile glass rod in a small sterile 
bottle. It was kept at room temperature. 

7This mixture was made up by adding 1 million units of potassium penicillin G and 
1 Gm. of streptomycin (calcium chloride complex) to 2 ml. of a 10 per cent Octimet solution 
in propylene glycol. This was also allowed to remain at room temperature. 
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reaction usually followed within twenty-four hours. These cases were treated 
by removal of the dressing and sealing of the pulp chamber without medication. 
Symptoms usually subsided within two or three days. In three other cases (all 
molars), the pain was so severe that the teeth had to be sacrificed. 


Bacteriology 

In the first procedure, 26 cases yielded positive cultures following penicillin- 
streptomycin treatment. It was found that we were dealing with an organism 
(or organisms) which was resistant to penicillin or streptomycin or both. Identi- 
fication of these organisms revealed that they belonged mainly to one of 2 groups: 
the enterococci or the fungi. There was also an occasional alpha streptococeus. 

Of the four varieties of enterococci, namely, Streptococcus liquefaciens, 
Streptococcus faecalis, Streptococcus zymogenes, and Streptococcus durans, all 
but the last were found present in the root canals containing resistant organisms. 

Ten cases yielded enterococci singly (Table 1). Of these, there were three 
eases which yielded Str. faecalis, three cases with Str. zymogenes, and four cases 
with Str. liquefaciens. In three other cases, enterococci were present together 
with fungi. 

Eight root canals were infected with fungi alone. Three other cases showed 
the presence of a fungus together with an enterococcus and two others yielded 
an alpha streptococcus together with a fungus. In three eases, alpha streptococci 
were recovered from the root canal. 

In the second procedure, only one case was positive and that was a fungus. 


TABLE I. DISTRIBUTION OF RESISTANT ORGANISMS 





Enterococci 10 

Str. faecalis 3 

Str. zymogenes ; 

Str. liquefaciens + 
Enterococci and fungi 3 
Fungi 8 
Fungi and alpha streptococci 2 
Alpha streptococci 3 








According to Dubos,® the enterococci are one of the 4 divisions of aerobic 
streptococci. They belong to Serologic Group D (nonhemolytic). They are 
widely distributed in nature and usually occur under circumstances not related 
to disease. However, they do have pathogenic capacities. 

The enterococci are frequently the causative agents in genitourinary tract 
infections, occasionally in diseases of the respiratory tract and accessory organs, 
sometimes in areas contiguous to or draining the intestines. Occasionally they 
induce subacute bacterial endocarditis. Robbins and Tompsett® reported entero- 
cocci to be the causative agents in 10 per cent of the cases of subacute bacterial 
endocarditis in which penicillin had failed to arrest the infection. 

The fungi present in infected root canals have already been discussed in 
a previous paper.” In addition to the original Monilia albicans, a considerable 
number of species of monilia have been described including Monilia krusei, 
Monilia parakrusei, Monilia tropicalis, Monilia stellatoidea, and others. 
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The various strains do not make up an immunologically homogeneous group 
but are closely related and show pronounced cross reactions. 


Discussion 


Where the mixture of penicillin and streptomycin in propylene glycol 
was employed, there was failure in killing every type of organism present in 
infected root canals. This indicated that another antibacterial agent must be 
added to the mixture if more effective sterilization was to be obtained. In 
hoth procedures, it was shown that the addition of a quaternary ammonium 
type wetting agent accomplished the destruction of the resistant organisms. 
Ilowever, the clinical experience with Octimet was not too favorable. This 
reaction may be true of all wetting agents since they all behave in a similar 
fashion. 

In the first procedure, in which a 10 per cent aqueous solution of Octimet 
was used following penicillin and streptomycin treatment, seven patients de- 
veloped an adverse reaction (pain, swelling, ete.) after treatment. In the 
second procedure, in which Octimet was incorporated with penicillin and 
streptomycin, six patients developed clinical reactions. Previous tests had 
been made of the effect of Octimet on skin and mucous membrane. These tests 
revealed no irritating effects. It must be concluded that the absence of skin 
or mucous membrane irritation to a drug is no criterion of its action on the 
periapical tissue. 

The authors feel, therefore, that despite excellent bacteriologie results, the 
incorporation of a quaternary ammonium-type agent with penicillin and strepto- 
mycin may result in undue irritation to the periapical tissue. Some other anti- 
bacterial and antifungal agent, capable of killing the resistant groups of organ- 
isms, must be added for a more effective sterilization of the infected pulpless tooth. 

The loss of potency of the mixture of penicillin and streptomycin in pro- 
pylene glycol upon standing at room temperature might have accounted for the 
development of resistance of the enterococci. Microorganisms develop resistance 
to streptomycin more easily than to penicillin. Whereas in penicillin the re- 
sistance is on a gradual ‘‘step-up’’ development, in streptomycin the resistance 
can rise suddenly.’ 

Miller and Bohnhoff* observed that some strains of meningococeus which had 
developed resistance to streptomycin actually required this compound as a 
growth factor. This observation has been extended by others to a variety oi 
species. It has also been observed that streptomycin in subinhibitory amounts 
acts as a growth stimulant of some of the resistant strains. (Resistant strains 
may appear gradually or suddenly in treated patients whose infection has not 
been rapidly eradicated. ) 


Summary and Conclusions 


1. Several types of resistant organisms, namely the enterococci and fungi, 
have been recovered from the root canals of infected pulpless teeth. 

2. By 2 separate procedures, Octimet, a quaternary ammonium-type wetting 
agent, has been shown to be effective against these resistant organisms. 
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3. Some periapical irritation to Octimet has been observed. 
4. Due to the presence of resistant organisms to penicillin and streptomycin, 
the addition of another antibacterial agent is indieated. 
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Research 


THE PRODUCTION OF EXPERIMENTAL APICAL GRANULOMATA 
IN THE SYRIAN HAMSTER 


M. S. Burstong, D.D.S., M.A., St. Lours, Mo., anp B. M. Levy, D.D.S., M.S.,* 
NEw York, N. Y. 

ILE work of Mitchell' and others has demonstrated that the hamster is sus- 

ceptible to periodontal disease. The periodontal membrane, alveolar bone, 

and teeth of this animal compare with similar human structures. However, 

a survey of the literature indicates that the hamster has not been employed 


as an experimental animal in the type of study herein described. 


Methods 


The lower left first molar of twenty Golden Hamsters (Cricetus aureatus) 
was fractured by the use of a small rongeur type forceps. Care was exercised 
to avoid injury to the surrounding soft tissues. The animals were maintained 
on a diet of dog chow and water ad libitum and were sacrificed at intervals 
of 3, 8, 23, 42, 71, 102, 111, 118, 141, and 186 days. The jaws were fixed in 


formalin, decalcified in formie acid, embedded in paraffin, and sectioned serially. 
Microscopic Observations 


Three days following fracture of the crown, the coronal pulp was loosely 
filled with basophilic-staining debris and clumps of bacteria. Pyknotie nuclei 
of odontoblasts were seen in the radicular pulp. The apical portion of the 
pulp was normal except for a dilation of blood vessels. There was a prolifera- 
tion of epithelium at the gingival attachment. 

Eight days following facture the entire pulp was necrotic and consisted 
of strands of a delicate fibrin reticulum within which were enmeshed degenerat- 
ing fibroblasts, pyknotie nuclei, and cellular debris. The periapical region 
exhibited a slight fibrosis and was lightly infiltrated by heterophil leucocytes. 
The epithelial proliferation at the gingival attachment was more pronounced 
and there was an infiltration of heterophil leucocytes within the proliferating 
epithelium and adjacent periodontal fibers. In an area where the fracture 
line was close to the gingiva the adjacent epitheiium had proliferated over the 
fractured area. There was some resorption of the crest of the alveolar bone, 
and numerous osteoclasts were present in the eroded lacunae. 

Twenty-three days following pulpal injury the coronal portion of the 
pulp chamber was filled with a plug of basophilic-staining debris and inflam- 
matory cells. Atrophy of the pulp was present and several areas exhibited 
calcific degeneration. The apical pulp contained a cellular debris and inflam- 
matory cells. The periapical region exhibited an early granulomatous response 
(Fig. 2) with microscopie foci of fibroblastic and capillary proliferation. The 
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capillaries of the peridontal membrane were dilated and there was increased 
evidence of pocket formation at the gingival attachment. 

Forty-two days following fracture, the periapical granulomatous lesions 
were diffusely infiltrated by inflammatory cells and extended into the marrow 
spaces. Pocket formation and epithelial proliferation in the region of the gin- 
gival attachment were present. Bone resorption, especially in the region of 
the alveolar ridge, was prominent. In some areas the peridontal tissues were 
infiltrated by inflammatory cells. In one animal, a fistulous tract which opened 
into a eystie space lined by epithelium was observed (Figs. 3 and 4). Epithelial 
proliferation was not observed in these microscopic granulomata. There was 
resorption of bone in the area of the apex with the presence of osteoclasts. 

Seventy-one days following pulpal trauma, the granulomatous lesions ex- 
hibited a greater degree of fibrosis and were walled off to a great extent from 
the adjacent marrow space by fibrous connective tissue. Small foci of degen- 
erating inflammatory cells were present at the center of the lesion. In one 
animal of this series in which the crown was not completely fractured the ex- 
posed area of the pulp had been filled in by osteodentin, and the remaining 
apical pulp had retained some degree of vitality. The alveolar crest exhibited 
irregular bone formation with prominent cement lines. This indicated irregu- 
lar bone resorption and apposition. Pocket formation and epitheial prolifera- 
tion were marked. 

One hundred two to one hundred eighteen days following fracture, 
granulomatous lesions consisted of a well-defined mass of young connective 
tissue which surrounded a core of chronic and acute inflammatory cells. 
Hydropie degeneration of the tissue cells was prominent. There was an ex- 
tensive involvement of the marrow space. Proliferation of the surface epi- 
thelium and round-cell infiltration were prominent. Pocket formation was still 
present. The crest of the alveolar ridge on one side of the tooth was flat. The 
peridontal membrane in areas was undergoing necrotic changes. 

The histologic picture 141 days following fracture was similar to that at 
118 days. However, there was an increased resorption of bone in the area of 
the apex, and in several animals the granulomatous lesions were undergoing 
retrogressive changes. The granulomatous involvément of the marrow was 
more prominent and chronic inflammatory cells predominated within the lesion 
(Fig. 5). Bone changes involving resorption and apposition were most promi- 
nent at the alveolar crest. 

One hundred eighty-six days following fracture, the periodontal membrane 
adjacent to the alveolar bone was necrotic in areas. The microscopic granulom- 
atous lesions at the apex had coalesced and filled the entire marrow space 
adjacent to the inferior alveolar nerve. Fibroblasts and round cells predomi- 
nated, and many of these cells exhibited hydropie degeneration (Fig. 6). In 
one area the fractured coronal surface of a root had been completely surrounded 
by the surface epithelium with the formation of a cystic cavity lined by epi- 
thelium (Fig. 7). Pocket formation and alveolar resorption were still promi- 
nent. 














Fig. 1. Fig. 2. 
Fig. 1.—Apex of root of molar tooth of normal young adult hamster. The inferior alveolar 
nerve is at the lower right of the illustration. 
Fig. 2.—Periapical granulomatous response twenty-three days following pulp exposure. 
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Fig. 3. Fig. 4. 


Fig. 3.—Root of molar tooth and area slightly below fistulous tract filled with inflamma- 
tory cells. 
Fig. 4.—Radicular cyst at apex of root forty-two days following pulp exposure. 
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Fig. 5 Fig. 6 
Fig. 5.—Periapical granuloma 141 days following pulp exposure. 
Fig. 6.—Extensive periapical granuloma 186 days following pulp exposure. 
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Fig. 7.—Extensive epithelial proliferation with formation of a cystic area over coronal portion 
of root. 
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Discussion 
The variability of the periapical response may be related to degree of 
trauma or to certain individual differences between animal reaction to injury. 
The alveolar resorption and degenerative changes to the adjacent periodontium 
are interpreted as being the result of trauma during the operative procedure 


and chronic irritation from the edge of the fractured root. 
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Other experimental studies** on pulp exposure and retained root frag- 
ments demonstrated histologic findings similar to those present in the hamster. 
Pulp necrosis following mechanical exposure has been well deseribed by Kres- 
hover and Bevelander. They discussed osteodentin formation as a response to 
spicules of dentine being introduced into the pulp. Glickman et al.* also ob- 
served that retained root fragments in rats may become the foci for inflamma- 
tory changes in the presence of an intact surface oral epithelium. Both bone 
resorption and apposition occurred during the postextraction period. Glickman 
also deseribed the formation of cystlike extensions from the oral epithelium, and 
stated that these cystic areas isolate exfoliating debris. 

From the work of Hill’ it seems that epithelial proliferation was not as 
prominent as in granulomatous lesions produced in the dog. Furthermore, 
mature granulomata with extensive epithelial proliferation were observed in 
dogs thirty days following pulpal injury. This early inflammatory response 
of the periapical tissues of the dog to injurious agents was also confirmed by the 
work of Coolidge® who sealed phenol compounds in the pulp chamber. Boling 
and Robinson,’ in their studies on anachoretie pulpitis, observed the formation 
of granulomatous lesions at the apices of the premolar teeth of the cat fol- 
lowing pulpal injury plus the intravenous administration of suspensions of 
streptococci or staphylococci. These periapical lesions were observed approxi- 
mately sixty days following injection. This time interval corresponds closely 
with the two-month period required for the development of a mature granuloma 
in the hamster. Thus, the time interval required for development of a mature 
granuloma in the hamster more closely parallels that of man, as compared to 
the dog and possibly the eat. 

Summary 

The lower first molar teeth of 20 Golden Hamsters were fractured to ex- 
pose the pulp. The animals were sacrificed at periods ranging from 3 to 186 
days. Microscopie findings revealed periapical inflammatory response after 
eight days. After twenty-three days, granulomatous lesions were observed at 
the apices of the fractured teeth. Epithelial proliferation and cyst formation 
were observed in several of the older granulomatous lesions. 

We wish to thank Mrs. Mary Gross, Miss Dorothy Krug, and Mrs, Lois Lunin for 


their technical assistance, 
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Professional News Items 


Announcement of The American Board of Oral Pathology Examination 


The American Board of Oral Pathology will conduct its next examination at Atlantic 
City, New Jersey, in conjunction with the 1950 meeting of the American Dental Associa- 
tion. The exact date, time, and place will be announced at a later date. The examination 
will be both practical and oral. Individuals who contemplate appearing before the Board 
should make arrangements to submit their credentials as soon as possible. 

Prospective candidates may secure detailed information by addressing the Secretary, 
Lieutenant Colonel Joseph L. Bernier, D.C., Armed Forces Institute of Pathology, Seventh 
Street and Independence Avenue, 8.W., Washington 25, D. C. 


Fourth Annual Seminar of Colorado Dental Foundation 


The Colorado Dental Foundation announces its Fourth Annual Seminar to be held at 
the Colorado Springs Fine Arts Center, June 18-22, 1950. Oral Diagnosis will be the sub 
ject under discussion. The program has been designed to give equal emphasis to the differ- 
ential diagnosis of the oral diseases and to the evaluation of the presence, ill effects, and 
treatment of occlusal disharmonies. 

Essayists include Dr. Kurt H. Thoma, Dr. Joseph P. Weinmann, Dr. Harry Sicher, Dr. 
John R, Thompson, Dr. Balint Orban, and Dr. Charles A. Stuart. 

For further information write to the Colorado Dental Foundation, 629 North Nevada 
Avenue, Colorado Springs, Colorado. 
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Operative Oral Surgery 


ACUTE INFECTIONS ABOUT THE FACE AND JAWS 


JosePpH E. Scuarrer, M.D., D.D.S.,* Cuicaco, Iu. 


HERE is no problem that is of greater importance to the dentist than the 

acute infections associated with the teeth. The patient invariably holds 
the dentist responsible for the development of an infection, and for this reason 
he should be fully aware of the whole biological picture of the infeetious proe- 
ess: (1) he must be able to recognize the type of pain which has diagnostic 
significance; (2) he must understand the biological process of acute and chronic 
inflammation; (3) he must be familiar with the field of immunology and, more 
recently, the effeets of antibiotics and chemotherapy. 

For example, let us discuss the subject of pain as an important diagnostic 
factor. I shall cite the history of a high school girl who recently developed an 
acute swelling about a lower molar, with a temperature of 102° F. She com- 
plained of a dull aching pain in one of her teeth and went to see her dentist. 
On examination, he discovered a small cavity which he filled. Within two days 
she developed the symptoms just described. In this case, the dentist had failed 
to analyze the character of the pain, which was that of a gangrenous pulp. The 
tooth, no doubt, would have been painful on pressure, and if an opening had 
been made to relieve the pressure in the pulp chamber, due to the gaseous con- 
tent, the spread of the infectious process beyond the apex of the tooth might 
have been prevented. In opening the pulp chamber, the principle of drainage 
so widely used in surgery for the evacuation of pus in an abscess cavity is ap- 
plied. The gangrenous pulp offers a pabulum for the growth of bacteria, The 
pressure within the pulp chamber spreads the infectious material through the 
apex of the tooth, thus extending the infectious process. 

By definition, infection occurs when bacteria invade and multiply at the 
expense of the body host; it is an active biological process. The mere presence 
of bacteria does not constitute an infection, since bacteria are normally present 
in the mouth, throat, nasal passages, gastrointestinal tract, and perhaps in many 
other parts of the body. It is only when resistance is lowered that bacteria 
invade the host and multiply, pathologically. 

One cannot intelligently make a prognostic appraisal of any infectious 
process without a thorough understanding of the biological significance of in- 
flammation. MaecCallum' defined inflammation as a reaction to injury. He 
stated that down through the ages nature has perfected this mechanism. It is 
an elaborate vascular and cellular response which is capable of checking the 


Read before the Feb. 8, 1950, session of the class in “Diagnostic and Surgical Technics’ 
of the New York Institute of Clinical Oral Pathology. 

*Chief of Maxillo-facial Surgery, Cook County Hospital; Professor of Oral Surgery, North- 
western University. 
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injurious agent and carrying away the injured cells, and eventually bringing 
about repair. 

The reaction to injury, basically, may be either physical or chemical. The 
outstanding physical injury is trauma. Every surgical procedure is traumatic 
in character. I have oceasion to do many plastic nasal corrections. It matters 
little how carefully the surgery is done; the trauma inflicted by sawing off a 
hump, plus the fracturing of the nasal bones and the nasal processes of the 
maxilla, brings on the full complement of the inflammatory reaction. Within 
twenty-four hours, or sometimes even before completion of surgery, the pa- 
tient’s eyes swell from the edema of inflammation, they become black and blue 
from the eechymosis or subcutaneous hemorrhages, and the nose and cheeks 
become badly swollen. If the surgical procedure is clean, there is very little, 
if any, rise in temperature. All of these objective findings are a normal re- 
action to injury and the entire picture changes rapidly to normal within a few 
days. 

How often in my experience have I found a dentist alarmed with the same 
symptoms occurring after the difficult extraction of teeth? He is unaware that 
what he has observed is the normal biological reaction to the trauma of surgery. 

The second causative agent of injury is chemical in nature and it is under 
this classification that infections belong. If in the case described previously, 
we have a sharp rise in the temperature (102-104° F'.) within twenty-four hours, 
we then know that we have an infectious process superimposed on traumatic 
inflammation. 

The local biological reaction of an acute infectious inflammation is always 
exudative in character. Dilatation of the blood vessels occurs with an escape 
of fluids, both red and white blood corpuscles, into the soft tissue spaces, and 
consequently the edema of the entire tissue area may be enormous due to the 
influx of fluids. This entire process is an attempt on the part of nature to keep 
the infection localized. The localized area may be hard or boardlike in character 
on palpation, together with a rise in temperature and a leucocytosis. 

I often ask my students, ‘‘Have you ever roughly calculated the number 
of white blood cells that are poured out into the body economy in a few hours 
in the presence of an acute infection?’’ I ask this question because it is one of 
the factors in immunology that can be visualized. 

For example, it is estimated that one-tenth of our body represents our blood 
volume in pints. A man weighing 130 pounds would then have thirteen pints 
of blood. We will eall this, for purposes of calculation, six quarts, or six liters. 
A liter contains one million cubic milliliters. With a normal count of 8,000 white 
blood cells per cubic millimeter, we then have forty-eight billion white blood 
cells in our total blood volume. If our white blood edunt rises to 24,000 per 
cubie millimeter, which is not uncommon in a matter of a few hours in a severe 
acute infection, an increase of an additional ninety-six billion cells combative in 
character with the digestive power to digest the bacteria is poured into our 
system. This figure is astronomical in character, but it gives us a glimpse of 
the amazing intricacy of our body economy. 
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Let us quickly review the biological significance of an acute infection of 
the soft tissues. A tooth has been extracted within twenty-four hours; there is 
a marked swelling of the face, which may become hard and boardlike in charac- 
ter, the temperature is elevated to 101-104° F., and the patient appears ill. The 
question arises, ‘‘What do we do?’’ Where possible, immediate hospitalization 
is important so that adequate treatment can be instituted. Large doses of peni- 
cillin, hot, moist borie acid dressings to the affected parts, and plenty of fluids 
should be prescribed. 

Why prescribe hot, moist boric acid dressings? Because they increase the 
heat to the infected areas and they are hydrostatic in character. 

What do they accomplish? Vasodilatation, aiding the inflammatory process 
to hasten loealization or abscess formation. When the abscess has formed, in- 
cision and drainage should be the next step. 

What has taken place within the soft tissues to form this localized abscess? 
Pathologically, in the center of the area, tissue necrosis has taken place; the 
edematous or widely spread tissue cells have given away and a cavity has formed; 
into this cavity a few million pus cells, bacteria, and some red blood cells have 
been poured, surrounded by an area of dilated blood vessels. 

There are many arguments on the use of heat and cold. One should realize 
that here we are dealing with physical agents which cannot have any profound 
biological effect on the systemic infection. Cold never stopped an infection and 
heat never produced an infection. These physical agents can affect only the 
local physiology. Infection is a biological process involving the entire body 
economy, and its course cannot be altered by the use of physical agents applied 
locally. 

It is true, however, that in a given case infection may be aborted before 
localization oceurs. Such abortion must be explained on the basis of immuno- 
logical factors. Before the time of antibiotics or chemotherapy we had no agents 
which acted biologically on the infectious process. Our treatment then consisted 
of rest in bed and foreing of fluids, with the use of physical agents, such as heat 
and cold. The infections would naturally run their biological course, and if 
the immunological factors were sufficient to outbalance the infectious process, 
the patient recovered; if not, the patient died. 

I am of the opinion that if the infectious process has reached the point of 
localization, even antibiotics or chemotherapy will not stop its course. Today 
chemotherapy and antibiotics are used often with the idea of (1) preventing the 
beginning of an infectious process, (2) aborting it, and (3) lastly controlling 
its extension. 

Osteomyelitis of the Jaws 

I prefer the term of bone infection. An acute infection of the soft tissues, 
as compared with an acute infection of the bone, differs in its course only be- 
cause of the difference in the character of the osseous tissue. The same bio- 
logical processes are involved, namely, the invasion and multiplication of bae- 
teria, term infection, and the significant reaction of inflammation. 
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Rose and Carless’ stated that the inflammatory reactions in bone are of three 
degrees. If we have a low-grade inflammatory reaction in which the tissue 
exudative process is balanced by the tissue absorptive process, then we have a 
molecular disintegration of the bone salts termed ‘‘osteoporosis.’’ We see this 
type of reaction at the apices of roots, which is often interpreted as an abscess. 
This is not an abscess, in the surgical sense of the word meaning a cavity-con- 
taining pus, but an area of rarefaction due to a low-grade inflammatory process. 

The second low-grade type of inflammatory reaction termed ‘‘osteosclerosis’’ 
is comparable to a chronic inflammation in the soft tissues where the reaction is 
proliferative, as evidenced by the laying down of fibrous tissue; in the bone we 
have deposition of increased calcium and phosphorus salts. My feeling is that 
most of these sclerotic processes represent a healing out of the osteoparietal 
process. 

In the acute osteomyelitis, we have a reaction comparable to the development 
of an abscess following an acute infection of the soft tissues, as evidenced by the 
pronounced swelling of the acute unilateral abscess of the face, or even a Lud- 
wig’s angina, The dominant reaction is exudative in character. The hone being 
subjected to this type of reaction—because of its calcified nature—ecannot expand 
to compensate for the fluid influx, so the bone dies en masse on the basis of 





thrombosis of its blood supply. 

Again we find the mechanism of inflammation when understood as the key 
to the explanation of bone changes as evidenced by x-ray findings. 

Osteomyelitis has been divided into localized and diffuse processes. I 
think we ean explain this best by case histories. 


Clinical Cases 
Osteomyelitis 


Case 1.—A child about the age of 10 was first seen with a discharging 
fistula below the lower first molar region. A lateral-jaw x-ray revealed an area 
of bone destruction about the lower first molar, with involvement of the lower 
border of the mandible with sequestration. The sequestrum appeared linear in 
shape, about 3 em. in length, and the sequestral shadow was about 2 to 3 mm. 
in width (Fig. 1). This was a localized osteomyelitis. It is of interest because 
the second picture gives us a visualization of the dynamics of bone repair. 

All that was done for the child was to extract the affected tooth under 
nitrous oxide anesthesia. The child was not seen for a period of six months. 
when a second x-ray was taken (Fig. 2). Note the complete resolution of the 
bone pathology with restoration of the normal contour of the lower border of 
the mandible. 


Case 2.—This was a case of diffuse osteomyelitis involving almost all of 
the mandible—the ramus on the one side, the body and anterior portion of the 
same side. This entire loss was replaced and a new functioning mandible was 
reconstructed by the process of bone repair. 

The mandible can replace itself, but not the maxilla; a loss of half of the 
maxilla is a total loss. The difference in these bones rests upon the type of 
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Fig. 1. 





Fig. 2. 
Fig. 1.—Case 1. Osteomyelitis of the jaw. Note sequestrum about 3 cm. in length and 
2 to 3 mm. in width. 
Fig. 2.—Case 1. Roentgenogram taken six months after Fig. 1. Note complete resolution 
of bone pathology and restoration of normal contour of lower border of mandible. 








Fig. 3.—Case 2. Osteomyelitis involving almost all of the mandible. Note sequestrum and two 
rodlike processes which are new bone. 





Fig. 4.—Case 2. Photograph taken after removal of sequestrum, showing entire loss of ramus 
up to the sigmoid notch. 
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Fig. 5.—Case 2. Newly reconstructed mandible. 





Fig. 6. Fig. 7. 


Figs. 6 and 7.—Case 2. Newly deformed jaw built up as an involucrum about sequestrating 
mandible. Photographs taken two years apart. 





820 JOSEPH E. SCHAEFER 


Fig. 8. 





Fig. 9. 


Figs. 8 and 9.—Case 3. Osteomyelitis of the jaw. Patient treated with antibiotics, sequestrec- 
tomy. 
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bone involved. The maxillae are hollow, contain little cancellous bone, and 
have poor regenerative power. The mandible is a solid massive type of bone 
and has great regenerative power. 

In an osteomyelitis we have two simultaneous processes going on at the 
same time—a destructive one and a regenerative one. Note that in the x-ray 
(lateral view) the furious-looking bone is the sequestrum; the two rodlike proe- 
esses are new bone (Fig. 3). An anteroposterior view showed the entire body 
of the mandible sequestrating. The photograph of the sequestrum removed 
shows an entire loss of the ramus up to the sigmoid notch (Fig. 4). The se- 
questrum was retained in situ until the mandible had regenerated sufficiently 
to re-establish its continuity. Fig. 5 shows the newly reconstructed mandible. 
Figs. 6 and 7, taken two years apart, show the newly deformed jaw which had 
built up as an involuerum about the sequestrating mandible. It consisted of two 
bars of bone, one buceally and one lingually. 

Wolff’s law, as applied to bone, states that a bone has its form as a result 
of its funetion. This case is an excellent demonstration of this law. A deformed 
mandible under functional use takes on the form of a normal mandible with a 
return of facial contour approaching the normal. 

Case 3.—This case offers some evidence that the entire course of an osteo- 
myelitic process may be altered by the use of antibiotics. What was our treat- 
ment of osteomyelitis in preantibiotic and prechemotherapeutie days? It con- 
sisted of supportive measures, incision of the periosteum with drainage of the 
infected area. The drainage was maintained until the sequestrum had separated, 
when sequestrectomy was done. In the case of a total involvement of the man- 
dible, the sequestrum was maintained in situ until an involucrum was formed of 
sufficient strength to maintain the continuity of the jaw. 

In this ease the patient was first seen following a tooth extraction, with a 
marked elevation of temperature and swelling of the face and submaxillary 
region. Large doses of penicillin were administered. It was observed that as 
long as there was a high level of penicillin in the blood, the swelling would sub- 
side. When the heavier doses of penicillin were stopped, the swelling would 
recur. In a two-week period, starting March 13, 1947, seven administrations of 
300,000 units of penicillin were given intramuscularly. From then on penicillin 
was given intraorally to June 12, when the x-ray revealed completion of the 
sequestration of the dead bone involved. On June 12, a sequestrectomy was 
done. The sequestrum appeared as a nonseptic necrosis; no fistula or pus was 
found. We opened through normal tissue in exposing it (Figs. 8 and 9). 


Soft Tissue Infection 


Case 4.—This case is a typical example of a unilateral pyogenic infection 
showing severe effects of the inflammatory reaction (Fig. 10). Fig. 11 shows 
rapid clearing up of the whole process after localization and drainage prior 
to antibiotics. Recovery is evidence of the immunological process out- 
balancing the infectious process. The only value of the surgery in this 
case was to determine the position of the scar in doing the drainage operation. 








822 JOSEPH E. SCHAEFER 


The same end result would have been obtained by nonsurgical intervention, 
with the exception that the abscess would have ruptured spontaneously, leav- 
ing a different type of sear. 





Fig. 10. Fig. 11. 


Fig, 10.—Case 4. Unilateral pyogenic infection. 

Fig. 11.—Case 4. Recovery following localization and drainage. 

Case 5.—This is the same type of case as the preceding one. I am pre- 
senting it because a lawsuit was instituted against the dentist for lack of care 
and guilt of negligence. If the dentist were at fault, it would be a question of 
the timing of the extraction. If the tooth were extracted in the presence of an 
acute infectious process, the guilt would be one of the improper use of surgical 
judgment. If we understand the acute infectious process as far as the teeth are 
concerned, there is a biological prohibition against surgery in the presence of 
an acute infection. I am sure if tonsillectomies were done universally in the 
presence of an acute tonsillitis, the mortality rate would rise. Whether the use 
of antibiotics gives us a greater leeway is a question. I still will not extract 
teeth where there is an acute infectious process if there is a marked temperature 
elevation, even though I could give massive doses of penicillin. 

Case 6.—Death occurred from a Ludwig’s angina following tooth ex- 
traction. Some authorities are not clear as to the type of infection Ludwig 
described. As I understand it, this is a rapidly spreading infection starting 
deep in either submaxillary triangle, with little tendency to localize. The in- 
filtration spreads to the opposite side of the neck, hence the bilateral swelling 
of a Ludwig’s angina. The significant fact about a Ludwig’s angina is that 
the infectious process lies below the deep fascia of the neck which determines 
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its course; the infection not localizing and breaking through the superficial 
layer of the deep fascia is directed toward the mediastinum and hence out of 
control by any surgical procedure. Note the appearance of the patient; a bi- 
lateral swelling definitely limited by the splitting of the deep fascia of the neck ; 
the protrusion of the tongue due to the pronounced swelling of the floor of the 
mouth; the dilated nostrils due to the struggle to breathe against the obstruction 
around the glottis, and other pronounced symptoms which would produce diffi- 


culty in swallowing (Fig. 12). 





Fig. 12.—Case 6. Fatal case of Ludwig's angina following tooth extraction. Note bilateral 
swelling of neck, protrusion of tongue, dilated nostrils due to swelling, and difficulty of 
breathing. 

Case 7.—This is another fatal case of Ludwig’s angina following tooth 
extraction, prior to antibiotics. Here the pronounced bilateral swelling of the 
neck was absent, and the dilated nostrils, indicating difficulty in breathing, 
were quite evident. Fig. 13 shows the specimens of this case taken at autopsy 
(larynx, trachea, heart and lung). 

I shall diseuss here a similar case of a young girl, also seen prior to anti- 
biotics, who had a lower third molar tooth extracted. The extraction was fol- 
lowed by a peritonsillar abscess, spreading rapidly to the opposite side of the 
throat. The girl became so cyanotic that she was kept in an oxygen tent. I 
drained the peritonsillar abscess, but was afraid that the girl would die on the 
way to the operating room if removed from the oxygen tent. The drainage of 
the abscess afforded some relief from respiratory obstruction, but did not alter 
the course of the infection. Medical consultation was called and the case was 
diagnosed as complicated by pneumonia. The patient died. I insisted on re- 
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section of the trachea, lungs, and heart at autopsy. Pathologic examination 
revealed a necrotic process spreading along the trachea to the heart. What had 
been diagnosed as pneumonia was not actually a lung involvement, but from 
two to four gallons of fluid were obtained from the chest cavity. Here nature, in 
her desperate attempt to control the infection by her inflammatory mechanism, 
had poured out this tremendous exudate, almost completely compressing both 


lungs within the chest cavity. 





Fig. 13.—Case 7. Pathologic specimens of larynx, trachea, heart, and lungs taken at autopsy. 


Case 8.—In this patient abscess spreading down the wall of the chest 
cavity following a tooth extraction was observed. Here the infection traveled 
above the deep fascia as far as its attachment to the clavicle onto the chest. 

This was a tremendous abscessed cavity filled with necrotizing tissue, but 
the mechanics of the location permitted us to do something about it. Large 
irrigating drainage tubes were inserted with continuous drip irrigation. As a 
result, the necrotic tissue and the pus were quickly washed out and the patient 
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recovered rapidly. Lf we use this case to visualize what a necrotizing infectious 
process will do when it is directed into the mediastinum, we will then realize 
how helpless the surgeon is in the presence of such an infection, due to the 
mechanics of the anatomy of the part involved (Fig. 14). 





Fig. 14. Fig. 15. 


Fig. 14.—Case 8. Abscess spreading down wall of chest cavity following tooth extraction. 
(Diagonal lines across print are the result of a crack in the plate negative.) 
Fig. 15.—Case 9. Ludwig's infection with aneurysm of facial artery. 


Case 9.—In this patient a spreading Ludwig’s infection in the presence 
of an aneurysm of the facial artery was noted. When I first saw the patient, 
there was marked bilateral swelling with the bruit of an aneurysm in the area 
for incision and drainage as recommended by Blair (a midline incision with a 
bilateral dissection into both submaxillary triangles). I was hesitant to reecom- 
mend such a procedure because of the complications of the aneurysm and, 
therefore, recommended large doses of antibioties. 

The next day the patient had reached a terminal stage; his breathing be- 
came so difficult that he could manage only a gasp of air in the sitting position. 
He was taken to surgery; a tracheotomy was performed with ligation of the 
external carotid artery to control the aneurysm, and the Blair method of incision 
was used. Large doses of penicillin and streptomycin were given with a rapid 
recovery in a matter of a few days (Fig. 15). 
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Case 10.—Examination of the patient revealed a bilateral swelling of the 
neck which is not Ludwig’s angina, but rather a localized submental abscess. 
Note the quiet expression of the face—no open-mouth breathing, no marked 
dilation of the nostrils, no protrusion of the tongue (Fig. 16). 

Case 11.—This patient had infection following extraction of an upper 
third molar, which terminated fatally. A drainage tube was placed in the 
temporal region. Infections associated with the teeth either ascend or descend. 
We have just reviewed the descending type. These infections, when they 
ascend, may do so via the temporal] fascia, localizing as a temporal abscess. In 
this case the temporal abscess developed into an osteomyelitis of the skull with 


a subsequent meningitis and death. 





Fig. 16. 


Fig. 16.—Case 10. Localized submental abscess. 

Fig. 17.—Case 12. Fatal case of cavernous sinus thrombosis. 

Case 12.—In this case I call attention to another type of fatal infection 
via the facial veins and cavernous sinus. Beware of surgical procedures in the 
floor of the nose or in the substance of the upper lip. This case ended fatally 
following the incision of a pustule in the nose. The infection was associated 
with an infected thrombophlebitis by way of the facial and ophthalmic vein into 
the cavernous sinus of one side, and then extended over to the cavernous sinus 
of the opposite side, as evidenced by the swelling of the second eve without ex- 
tension across the soft tissues of the face (Fig. 17). 

Case 13.—This is a case of cavernous sinus thrombosis which ended fatally 
following a tooth extraction prior to the days of antibiotics. The patient first 
saw a dentist because of an abscess involving the upper lip. He wisely advised 
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hot, moist dressings and the abscess ruptured spontaneously. Before the in- 
fection had completely subsided, the patient left the city. Within a two-week 
period he went to another dentist who extracted all of his upper teeth. Within 
twenty-four hours the lip infection ‘‘lighted up.’’ The man returned home and 
came to the County Hospital, where he died. Post-mortem examination revealed 
a eavernous sinus thrombosis with multiple thrombi throughout the lung area. 

Case 14.—The clinical history of a cavernous sinus thrombosis starts with 
an acute infection in the nose or upper lip, involving the area of drainage of the 
facial veins. Within a given period one eve swells and bulges, followed by 
swelling and bulging of the second eve, followed by death from a septic men- 


ingitis. 





Fig. 19. 


Fig. 18.—Case 14. Orbital abscess. 
Fig. 19.—Case 14. Photograph showing complete recovery of patient. 


This case was referred to me with the diagnosis of a suspected early caver- 
nous sinus thrombosis. On this diagnosis, the angular vein had been ligated. 
My examination revealed a marked cellulitis of the cheek with extension into the 
orbit; henee this was not a cavernous sinus thrombosis, but a developing orbital 
abseess (Fig. 18). The proof of the correctness of the diagnosis is Fig. 19, 
showing complete recovery of the patient. Before the days of antibioties, all 
of the eases of cavernous sinus thrombosis that I had seen ended fatally. 

Case 15.—This case, | believe, demonstrates the therapeutie effects of the 
use of the physical agent, heat. 
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Fig. 30. 








Fig. 21. Fig. 22. 


Figs. 20, 21, and 22.—Case 15. Infection of parotid gland. 
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This patient developed an infection of the parotid gland. His physician 
had preseribed cold applications, which were continued for a period of weeks. 
The patient came to the County Hospital where we changed the therapy to con- 
tinuous hot borie acid dressings, with morphine for the control of pain. The 
infection localized and drainage was instituted, with complete recovery (Figs. 
20, 21, and 22). 

Summary 

We have discussed the dynamics of the infective process as applied to both 
the soft and hard tissues. The infection is an invasive process of the body host 
which responds by setting up an acute inflammatory reaction which is defensive 
and reparative in nature. Side by side with this mechanism are the systemic 
reactions of leucocytosis, elevation of temperature, and a large group of im- 
munological reactions. 
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PERIPHERAL OSTEOTOMY WITH TANTALUM GAUZE INSERTS 
FOR LARGE MANDIBULAR TUMORS 


Kurt H. THoma, D.M.D., F.D.S.R.C.S., anp DANIEL J. HOLLAND, D.M.D., 
BROOKLINE (Boston), MASS. 


OME tumors of the mandible are considered locally malignant, because they 

progressively involve larger areas of the bone by infiltration, and because 
they commonly recur after conservative enucleation and curettage. Extensive 
neoplasms of this kind have been treated by block resection of the involved seg- 
ment. This may involve resection of half of the mandible. Even in less ex- 
tensive cases, it is the opinion of many observers that the minimum surgery 
indicated is excision of the jaw between the mandibular foramen and the men- 
tal foramen. These landmarks are specified because of the ease with which 
tumors spread through the lymphatics accompanying the nerves and vessels: in 
the mandibular canal and because of the easy pathway for extension offered 
by the canal itself. 

Complete resection of a large jaw segment or disarticulation of half of the 
mandible presents a challenging problem in the postoperative treatment of the 
remaining part of the jaw. Early consideration must be given to prevent scar 
contractions, jaw deformity, and acentrie occlusion of the teeth. If these 
sequelae occur, proper restoration of the jaw by means of a bone graft is ex- 
tremely difficult. When the mandible is disarticulated, the distal end of the 
bone graft may extend into the glenoid fossa but never functions as a joint 
because it lacks the support of the suspensory ligaments and muscle insertions. 
Most patients with an adequate graft replacement have reasonably normal range 
of motion—the masticatory functions being supplied by the normal joint. 

Patients with locally malignant tumors are usually young individuals, as 
is the case in adamantoblastomas and other soft odontogenic tumors. This is in 
contrast to the problem of carcinoma, which is more common late in life. 

For the surgical treatment of these local tumors, a procedure which is 
minimally destructive but which at the same time encompasses a thorough and 
complete removal of the pathology is highly desirable. It is particularly de- 
sirable again because of the age incidence that there be no obvious deformity as 
a result of the surgical procedure. The present concept that the surgery be 
radical has been influenced in the past by the surgeon’s desires to avoid handi- 
capping a youngster by a destructive operation and performing an inadequate 
local excision which results in recurrence. Because such tumors were generally 
treated inadequately the first time and because recurrence was the rule rather 
than the exception, the radical concept was favored. A surgical technique is 
presented which is radical enough to excise the pathology in toto and at the 
same time conservative enough to prevent deformity, disfigurement, and the 
need for secondary cosmetic surgery. The continuity of the bone is not lost. 

830 
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The operation recommended and illustrated by two case reports encom- 
passes radical excision of the tumor without destroying the continuity of the 
mandible. It is based on the observation that the cortical inferior border of 
the horizontal body, the posterior border of the ascending ramus, and the con- 
dyle are not generally invaded by tumor processes. These areas are resistant 
and strong because they consist of dense cortical bone. As was demonstrated 
in a ease reported by Sturgis and Holland (1946),2 bone regeneration will 
proceed from such areas even though a thin rim of bone remains, and may, 
in young patients, result in considerable restoration of the jaw architecture. 

The external approach via a generous incision about 1 to 2 em. below the 
lower border of the mandible affords opportunity for adequate exposure of the 
involved mandible and careful inspection of that portion of the bone which 
seemingly is uninvolved. 

Another advantage of the extraoral approach to such problems over the 
usual intraoral methods is the ease with which small, separate nidi or com- 
partments of tumor tissue are discovered and thoroughly excised. The reten- 
tion of such foci, because of their inaccessibility when approached through the 
oral cavity, has been the precipitating cause of the high incidence of recur- 
rence—especially of ameloblastomas—under conservative management. 

The advantageous physical and chemical properties of tantalum and its 
high tissue tolerance have been well established surgically. In the technique 
to be described, tantalum gauze is used to fill the jaw defect after surgical ex- 
cision of the tumor. In this manner, the gingival crest is maintained so as to 
preserve the contours of the alveolar ridge as shown in Figs. 7 and 16. The 
gauze is rolled up and shaped to fit on the osteotomized bone and is held in 
position with several circumferential tantalum suture wires. If tissue protrudes 
through the mucosa into the oral cavity and after its excision the bone wound 
is compounded, the oral opening should be closed by means of sutures which 
ean be removed orally. Opening into the mouth does not interfere with a good 
end result if prophylactic penicillin therapy is used. 

The following case reports illustrate the indications for and technique 
of peripheral osteotomy and the use of the biologically inert tantalum mesh 
for reconstruction. 

Adamantinofibroma 

Case 1—R. J., a 19-year-old farmer from New York State, was seen in 
February, 1949, because of a large swelling of the left side of the mandible. 

Three and one-half years previously the patient had been struck on the 
jaw with a saw handle. Since then, he had noticed a swelling of the lower 
left side of his face, which gradually increased in size. A papillomatous lesion 
had developed intraorally in the buceal pad and retromolar fossa, which was 
traumatized by chewing. Two years previously he had the lesion excised and 
curetted from within the mouth. At the same time, 4 or 5 teeth were extracted. 
Within a few months, the lesion began to recur and extended into the mouth 
at the alveolar gingiva of the mandible. 

Clinical examination showed a thin 19-year-old boy with a diffuse, soft 
noninflammatory swelling of the lower left side of the face. There was no limi- 
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tation of jaw movement, and intraorally there was obvious expansion of the 
buecal and lingual cortices of the left side of the mandible. There was a 2 by 
2 em. crater of the alveolar ridge in the molar region from which redundant 
papillomatous tissue exuded. There was a soft semifirm mass covered by nor- 
mal mucosa extending from the inner aspect of the cheek up along the ascend- 
ing ramus. The remaining oral mucosa was normal in color and tone. (Fig. 1). 





Fig. 1.—-Case 1. Intraoral lesion. 





Fig. 2.—Case 1. X-ray showing involvement of the mandible. 


Roentgen examination showed a large monocystie destruction of the hori- 
zontal and ascending rami of the left side of the mandible extending from the 
premolar region to the sigmoid notch. The lingual and buceal cortices were 
expanded and the crest was entirely decalcified. 
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A diagnosis of recurrent ameloblastoma with extension through the oral 
mucosa was made and a peripheral osteotomy was planned. 

Operation—Under Pentothal Sodium anesthesia, with an endotracheal 
tube inserted, a peripheral osteotomy was performed and the segment contain- 


ing the tumor excised en masse. 





Fig. 4. 


Fig. 3.—Case 1. Exposure of external maxillary artery and anterior facial vein. 

Fig. 4.—Case 1. Peripheral osteotomy performed and tumor mass lifted from the bone. 

With the endothermy needle, the intraoral involvement was outlined leav- 
ing a margin of normal mucosa. The remaining teeth on the left side of the 
mandible were extracted. The patient was then prepped and draped in the 
usual manner and an extraoral incision was made about 2 em. below the lower 
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border of the mandible extending from the left mastoid process to the midline. 
The external maxillary artery and vein were ligated and the mandible was 
exposed from the symphysis to the neck of the condyle (Fig. 3). 


Fig. 5. 





Fig. 6. 
Fig. 5.—Case 1. Tantalum gauze inserted and attached by means of tantalum wires. 
Fig. 6.—Case 1. Incision closed by interrupted sutures. 





The masseter, internal pterygoid, and temporal muscle attachments were 
freed. By means of surgical burrs, a number of drill holes were made in nor- 
mal-appearing bone at the periphery of the tumor mass. These holes were 
connected with osteotomes and the entire tumor was removed without opening 
into it (Fig. 4). 
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A cortical strip of the lower border and posterior border of the ramus 
remained. Where there was suspicion of small foci of tumor, a large vuleanite 
burr was used to debride such areas thoroughly. 

A piece of tantalum gauze mesh was folded and molded over the remain- 
ing mandible to correct the deformity and to, in part, restore the lost alveolar 
ridge. The tantalum gauze was immobilized by a number of circumferential 
tantalum wires (Fig. 5). 

The oral opening was closed with a continuous dermalon suture. The ex- 
ternal wound was closed in layers and the skin approximated with a num- 
ber of interrupted Dermalon sutures (Fig. 6). 

The patient had an uneventful recovery—both the intra- and extraoral 
incisions healed well. Postoperative radiographs showed the tantalum well 
incorporated in the regenerated bone. An x-ray taken one year after operation 
is shown in Fig. 7. Intraorally, the right gingival ridge was restored, and 
the anesthesia of the right lower lip had disappeared. 






e 


z 





Fig. 7.—Case 1. X-ray taken one year postoperatively. 


Pathologic Findings.—The gross specimen is shown in Fig. 8. Microseopic 
examination of the first slide revealed a loose, fibrillar, somewhat myxomatous, 
quite hypercellular connective tissue in which could be seen a considerable 
amount of adamantine epithelium. 

The epithelium occurred as spherical or oval nests, double-celled strands, 
and quite often in arrangements simulating the various stages in the early 
development of the tooth. These epithelial nests were frequently surrounded 
by a loose, edematous stroma exhibiting stellate-shaped cells, which is quite 
remindful of the specialized stroma of adnexa. The epithelial cells were 
sometimes cuboidal, and very often those cells nearest the basement membrane 
were of a tall columnar type. In several instances, the central portions of the 
nests were seen to be composed of stellate-shaped cells similar to those of the 
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stellate reticulum of the enamel organ. No spines could be seen. The eyto- 
plasm took a pink stain; and the nuclei, which were somewhat vesicular and 
pale-staining, were oval or round depending on the shape of the cell. 





Fig. 9.—Case 1. Photomicrograph of adamantinofibroma. 


The connective tissue, which was markedly hypereellular, took a pale blue 
stain characteristic of myxomatous tissue and exhibited a moderate vascularity. 
The cell type was the fibroblast. There was no inflammation. Bordering this 
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tissue on two sides was a dense collagenous, moderately cellular connective tis- 
sue, in which one or two nests of tumor epithelium could be seen. (Fig. 9.) 
Diagnosis: Odontogeniec mixed tumor (Adamantinofibroma). 


Case 2.—M. 0O., a 31-year-old woman from New Brunswick, was seen in 
October, 1948, because of a progressively enlarging swelling of the left side 
of the mandible and pain in the region of the temporomandibular joint. 

About fifteen years previously, she had the mandibular left first molar 
removed. Eight years previously, because of pain, the mandibular left third 
molar was removed. Pain in the mandible persisted, and the second molar 
was removed. The second molar socket took three months to heal, and there 
was considerable discomfort in the area. One year later, an intra- and extra- 
oral swelling was noticed. The swelling slowly enlarged, and in 1943 a cyst 
was revealed by X-ray examination. A conservative intraoral operation was 
performed in New Brunswick. The pain subsided, but the swelling in the 
region of the left side of the mandible persisted. 





Fig. 10.—Case 2. Biopsy, adamantoblastoma. 


In 1945, the swelling increased enough to give definite facial asymmetry, 
and in 1947 the mass had extended to the preauricular region. An extraoral 
procedure was carried out. There are no records of pathologic examinations. 

In the spring of 1948, the swelling had again recurred intra- and extra- 
orally, and the patient was, in addition, having symptoms in the region of the 
joint. The lower lip had been numb since the second operation. 

An intraoral biopsy was diagnosed as adamantoblastoma (Fig. 10). 

Examination showed a well-developed and well-nourished 31-year-old woman 
with a moderately firm swelling extending from the left preauricular area, cheek, 
and body of the mandible. There was some limitation of motion of the joint, 
numbness, and some motor weakness of the lower lip. The cortical plates were 
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expanded, and there was intraoral fullness of the molar area and ascending 
ramus. 

Roentgen examination showed multicystic, honeyeombed involvement of 
the coronoid process, ascending ramus, and horizontal body as far forward as 
the premolars. The molars were missing. The mandible showed marked ex- 
pansion. (Fig. 11.) 





Fig. 11.—Case 2. X-ray of adamantoblastoma. 


Operation.—On Oct. 18, 1948, under endotracheal gas-oxygen-ether anes- 
thesia and after the usual preparation of the face and mouth, an incision was 
made intraorally which extended from the tip of the coronoid process to the 
canine and eliminated the fistula which had existed since the biopsy was taken. 
The left lower first and second premolars were extracted after which the muco- 
periosteum was detached from the bone on the outer side, including the attach- 
ment of the buccinator muscle, and was freed on the inner side cutting the 
attachment of the mylohyoid muscle. The coronoid process was exposed and 
the insertion of the depressor muscle was sectioned. The mucosa was closed by 
interrupted sutures closely placed. 

With entirely new sterile preparations, the second procedure was performed. 
After the usual preparation of the face and mouth, an incision was made extend- 
ing from the mastoid process to the midline 1 em. below the inferior border 
of the jaw. The skin and subcutaneous tissue were severed after which the 
platysma was incised (Fig. 12). The submaxillary fascia was then excised 
and the tumor exposed. The jaw containing the tumor was then exposed on 
both the outer and inner sides; it was found that on the outer side, in various 
places, sear tissue was attached to the skin very closely, and it was necessary to 
eut through this. A drill was then used to make a bone incision extending 
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down in the region of the first premolar as far as the lower border and carried 
horizontally back to the angle of the jaw and then upward to the sigmoid notch. 
The incision was completed with an osteotome after which the entire segment 
was removed. The inferior alveolar artery and vein were tied and cut. On 
inspecting the wound, a cyst was found which apparently had been in the 
coronoid process and the membrane could be removed in toto. This cyst, a piece 
of the sear tissue of the ramus, and the main specimen were sent to the labora- 
tory. Since there was considerable oozing in the region of the base of the skull, 
oxidized cellulose was placed against the area, which immediately arrested 
the bleeding effectively. 





Fig. 12.—Case 2. Exposure of tumor. 


The remaining part of the mandible was thoroughly curetted and dental 
burrs used to remove any cavitations that might contain tumor tissue. This 
left a shell of about 0.5 em., but since the bone was extremely thick and cortical 
at this place, it seemed to have a good deal of strength (Fig. 13). After thor- 
ough débridement, a piece of tantalum gauze was rolled up and placed into 
the excision wound on the jaw and attached by two circumferential tantalum 
sutures (Fig. 14). After this the skin was replaced and the incision closed in 
three layers with catgut and interrupted Dermalon sutures (Fig. 15). A rubber 
dam drain was allowed to extend through the incision in the area of the angle 
of the jaw to take care of any bleeding that might occur. A piece of gauze to 
which petroleum jelly had been applied was placed over the wound, as well as 
a large pressure dressing which was held in place by means of a thyroid 
bandage. The patient was given 500 ¢.c. blood during the operation and some 
saline intravenous infusion. 

The patient did well postoperatively except for the accumulation of fluid 
in a eystlike swelling over the parotid gland. To prevent further secretion 








840 KURT H. THOMA AND DANIEL J. HOLLAND 


and the possibility of a salivary fistula, five x-ray therapy treatments of 300 
r. each were administered. She was discharged on the tenth hospital day. The 
postoperative x-ray is shown in Fig. 16. 


Fig. 13. 





Fig. 14. 


Fig. 13.—Case 2. Peripheral osteotomy performed. 
Fig. 14.—Case 2. Tantalum gauze inserted and attached with tantalum wires. 


Pathologic Findings—The specimen consisted of tissue which exhibited 
bone, oral surface epithelium, connective tissue containing nests of proliferating 
epithelium, and striated muscle. 
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The tumor could be seen in the marrow spaces of the bone which showed 
areas of osteoclastic resorption. Much newly formed reactive bone was present 
(Fig. 10). 

The connective tissue, which was dense collagenous in some areas and of a 
loose, fibrillar, vascular nature in other areas, was for the most part the stroma 
for the tumorous proliferating nests of epithelium. The epithelial nests which 
varied considerably in size were lined by high cuboidal and sometimes columnar 
cells on their periphery while their inner portion consisted of a stellate reticu- 
lum similar to that seen in the enamel organ. The stellate reticulum frequent- 
ly underwent a squamous metaplasia, and cystic degeneration was frequently 
present. No mitotie figures or pleomorphism of nuclei could be seen. 





Fig. 15.—Case 2. Incision closed by interrupted sutures. 





Fig. 16.—Case 2. Postoperative x-ray. 


In the one slide there were two or three focal aggregates of foreign body 
giant cells, some of which contained slitlike vacuoles and others of which econ- 
tained pale yellow-staining crystals in these clefts. 

The muscle and surface epithelium were not invaded. 

Diagnosis: Adamantinoblastoma. 
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Conclusion 


In both eases, an initial, conservative surgical approach in the treatment 
of infiltrating adamantoblastoma was inadequate and resulted in recurrences. 
By preserving the lower border of the mandible, even though only a thin strip 
remained, and by the use of tantalum gauze as a plastic replacement for the 
lost bone, the alveolar ridge could be preserved and serious deformity be pre- 
vented. 
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PRINCIPLES AND TECHNIQUE OF EXODONTIA* 
FRANK W. Rounps, A.B., D.D.S., D.Sc.(Hon.), Boston, Mass. 


(Continued from the June issue, page 712.) 
Inferior Third Molars 


ROM the viewpoint of the exodontist, a discussion of inferior third molars 

must relegate them into two main categories: those which have assumed a 
normal or relatively normal position in the arch and those which are impacted. 
The techinques called for when removing impactions are far more involved than 
are usually required for the extraction of an erupted tooth, and demand more 
elaborate analysis. These procedures will be explained in due course. For the 
present we will confine our observations to those teeth which are generally 
considered as routine extraction cases. 

Beeause it normally takes its position in the arch during adolescence, the 
third molar traditionally has been known as the ‘‘wisdom tooth’’ and is gen- 
erally recognized by that name today by lay people. The dental profession as 
well often carelessly use this terminology and disregard scientific nomenclature. 
Identified by either name, this tooth, if well eared for, is not the useless organ 
it is so commonly thought to be. Unfortunately, its position in the mouth 
renders its cleansing difficult, as the free margins of the gums often form thick 
folds or flaps about it that extend well up on its sides and retain around its 
enamel surfaces any debris that may be forced between these folds and the 
tooth. 

During the tooth’s eruption, after the occlusal surface has effected an 
opening in the soft tissue, further development may be retarded for an indefinite 
period, thereby forming an excellent receptacle for the retention of foreign 
matter. These factors may cause this tooth to receive very imperfect prophy- 
lactic care, even in the mouths of the most serupulous, and it is thus subjected to 
conditions that cause its early decay as well as pericoronal infection. When the 
tooth has been extensively attacked by caries, an attempt to restore it by 
filling, or otherwise, is often debatable, for if the rest of the teeth in the arch 
are in good condition, it may possess little additional value as a functioning 
organ of mastication. If the earies has progressed far enough to affect the 
pulp, suecessful treatment is an uncertainty, and it generally is considered 
unwarranted to undertake it. In addition to the pathologie conditions that so 
frequently make its extraction necessary, it is more frequently malposed than 
any of the other teeth, and its irregular alignment may be of such a character 
that during ordinary mastication, the cheek and other adjoining parts are 
subjected to severe traumatic injury by its peculiar relation to them. For these, 
among other reasons, the inferior third molars present themselves for extraction 
about as frequently as any of the other teeth during adult life. 


*This is the sixteenth article in a series which began in the January, 1949, issue of the 
JOURNAL, 
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There is a common belief, held by the laity and also by many dentists, that 
the third molar, per se, is a diffieult tooth to extract. Probably this opinion has 
been developed because the name is so frequently associated with the term 
impaction. It is true that normal or malposed third molars may present serious 
problems to the operator, but it is equally true that many of these teeth are 
removed with as little or less difficulty than the average inferior first or second 
molar. By far the greater proportion of inferior third molars are amenable to 
forceps technique, although it will be shown that a judicious employment of 
an exolever and often an ossisector may be of material assistance in simplifying 
the operation. The criteria by which one may differentiate simple and complex 
technical procedures required for the successful removal of this tooth depend 
upon its alignment, its relation to the second molar, its accessibility, the integrity 
of its crown, and, even more important, its root formations. All these factors 
must be considered preoperatively in order to prevent underestimation of the 
problem, to rule out faulty technique, to avoid accidents, and to forestall failure 
in accomplishing the objective. 

In a preceding article, mention was made of the differences in root con- 
struction which are encountered in inferior third molar extractions. No other 
tooth presents such variations. These diverse forms run the gamut from a single 
cone to two roots, straight, curved, or twisted in various directions, and at times 
multiple roots up to five or even six in number, as well as hypercementosis with 
its circumferential enlargement. Figs. 31 and 32 illustrate some of the normal 
and abnormal types. 


Position of Patient and Operator.—The positions of the operator and the 
patient for the extraction of inferior third molars are so important that the 
suecess of the operation may in a large degree depend on them. No attempt at 
removal should be made until the correct postural relationship is taken. The 
chair should be adjusted as low as possible and tilted so that the patient is 
seated in a semirecumbent position. When employing the forceps for either a 
right or left tooth, the operator, standing on the operating stool, is behind and 
slightly to the right of the chair. When employing an elevator or ossisector for 
a right molars his stance is the same. For a left molar, he takes an anterior 
position when using an elevator, ossisector, or mallet and chisel, and changes to 
the posterior position for the forceps application. In all cases the patient’s 
head is turned to the right of center. Figs. 76, 78, 79, and 80 illustrate these 
positions, the application of the instruments, and a correct disposition of the 
fingers of the operator’s left hand. The reversed finger arrangement sometimes 
preferred during forceps extraction of inferior molars is shown in Figs. 139 
and 140. The valid reasons for advocacy of a posterior versus an anterior posi- 
tion when executing a forceps extraction of inferior posterior teeth were clearly 
outlined in an earlier chapter. 


Maximum Value of Elevator.—When extracting inferior third molars, no 
other instrument for primary application approaches the effectiveness of a 
correctly designed elevator if properly applied. While its use is not essential 
in certain instances, it is of such value in most eases that its routine employment 
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in advance of the foreeps application may well become a habitual procedure. 
When dealing with many types, particularly those with favorable root forma- 
tions, it alone will often deliver the tooth from its socket. In others, whether 
malposed or with complicated root constructions, it aids in freeing the tooth 
from its attachment and renders its removal with forceps a simpler operation by 
eliminating the stress and strain so often associated with untutored techniques 
and so frequently provocative of accidents. 

The elevator selected should be of such a design that it will fulfill its fune- 
tion with the least disturbance to the surrounding tissues. Familiarity with its 
use and an understanding of its potentialities and its limitations are the measures 
of its effectiveness. Undoubtedly there are various types of elevators adaptable 
to this particular area. In our experience, however, the Winter exolever No. 1 
R and L has proved to be an ideal instrument. It was shown in Fig. 146. An 
objection sometimes advanced against the employment of an elevator in this 
location is that loosening, fracture, or other injury may be caused to the second 
molar. The answer to this aversion is that, except in rare instances, the sub- 
stantial buccal bone constitutes an ideal fulerum and the second molar need not 
be involved in any way. Of course, if it is also to be included in the extraction, 
it is permissible and often advisable to utilize it to support the instrument. 

Forceps.—The forceps to be selected for this tooth are the same as those 
used for operating on the first and second molars, namely, Standard Forceps 
No. 6 or, if preferred, Standard Forceps No. 7, provided the shape and stability 
of the crown permit its adjustment and if the root formations present a normal 
bifureation. 

Order of Extraction.—When conditions permit, the extraction of the third 
molar should precede that of all the other inferior teeth, following the principle 
previously stated that the most remote and inaccessible teeth, which usually 
mean the posterior teeth, are removed first if a patient presents for multiple 
extractions. When the second molar is also to be included in the operation, it 
may become a matter of judgment as to which tooth has priority. Ordinarily 
in such a ease, the second molar serves a useful purpose in contributing to the 
fulerum, but if the roots of the third molar are peculiarly formed, the prior 
removal of the second molar may provide more favorable access and vision and 
also eliminate some of the resisting factors. When both third molars are to be 
extracted, it is usually advisable to remove the more difficult one first. 


Fulcrum.—The selection of the fulerum is of primary importance if an 
elevator is to be used. As stated, the first choice is the reinforced external plate 
of bone unless there are definite contraindications. There are instances, how- 
ever, when the second molar serves the purpose without endangering its 
integrity. If it is in alignment with the arch and the teeth anterior to it are 
in situ, if it is firmly supported in the tissues with two roots, is free from caries 
or filling on its distal surface, or is not crowned, it will safely withstand the 
pressure. It also may be used if there are fillings on any of its surfaces except 
the distal, unless they are of considerable size, and even if there is a small filling 
on the distal, it will not interfere if the elevator is so applied that it does not 
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come in contact with the restoration or its margins. The second molar cannot 
serve as the fulcrum if caries is extensive on its distal surface or involves the 
cementoenamel junction, or if a restoration of any type occupies that area. A 
erowned second molar constitutes a hazard as does one with a single root. If 
the third molar is displaced buceally, the second molar is useless as a lever 
support. When it constitutes the posterior abutment of a fixed bridge, it may 
be adequate, but for safety’s sake should not be depended upon; and if isolated 
with the teeth immediately anterior to it missing, great caution must be exercised 
not to disturb it. All in all the wisest course is to rely on the bone and not the 
tooth whenever any material pressure is to be executed. 





Fig. 157. Fig. 158. 


Fig. 157.—A decayed third molar to be removed with the elevator. The second molar is 
in normal position, but the teeth anterior to it are missing. If in such case the second molar 
is used as a fulcrum without being reinforced, the tooth will in all probability be loosened if 
considerable force is applied to it. (After George B. Winter.) 

Fig. 158.—A decayed third molar to be dislodged with the elevator. The second molar 
would be endangered if used as the fulcrum, (After George B. Winter.) 





Fig. 159. Fig. 160. 


159.—A decayed third molar to be removed with the elevator. Illustration shows the 
oe Oe applying the thumb to reinforce the second molar where it is to be used as a 
— and where the teeth anterior to the second molar are missing. (After George B. 
inter.) 
Fig. 160.—This sketch shows the method of inserting modeling compound between the 
premolar and second molar to support the latter when using the elevator to raise the third 
molar. (After George B. Winter.) 


Reinforcing the Fulcrum.—The drawings in Figs. 157 and 158 illustrate 
decayed inferior third molars, the removal of which clearly requires a lever 
technique. In each instance tie second molar stands alone without tooth sup- 
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port anteriorly and presents the possibility of being disturbed if the lever 
pressure is allowed to involve its distal surface. To the inexperienced operator 
this situation may present an element of risk, particularly if the second molar 
has a single root formation, or if it is insecure because of a pericemental 
involvement. 

In any such ease a wise precautionary measure, when executing leverage, 
is to support the endangered tooth with the thumb of the left hand when operat- 
ing on the right side and with the left index finger if operating on the left side. 
Fig. 159 shows the thumb suporting the right second molar. Another and even 
more substantial reinforcement of the second molar is shown in Fig. 160. A 
sufficient quantity of modeling compound may be heated and molded into the 
vacant space anterior to the precarious tooth. A surplus of the material projects 
on the bueeal and lingual sides. When chilled, this block adequately replaces 
the missing tooth or teeth. When a block of this character is used, the thumb 
or finger may also be applied as just described as additional support. An expert 
technicist may not require such forethought. Accidents do happen, however, 
to the most self-assured operators, and those who are most proficient are usually 
those who leave nothing to chance. 

Use of the Exolever.— When the mouth is fully opened, the lip and cheek 
museles are stretched taut, in which situation it is impossible to distend the 
tissues sufficiently to obtain free access to the posterior teeth. A less obstructed 
view and easier access is had when the mouth is only partially extended. To 
apply the exolever, as when applying forceps, it will be found advisable to 
sacrifice a part of the distance that the jaws can be separated in order to obtain 
a greater retraction of the cheek tissues. The tooth should be kept in sight at 
all times during the operation, and, if the patient is awake, interference with 
the tongue should be avoided as much as possible to eliminate gagging. The 
throat must be protected, however, whether the patient is awake or asleep. 

As described for all preceding extractions, the buccal gum attachment 
should be released prior to any instrumentation to avoid soft tissue injury. In 
this area this is accomplished by making a short incision at the distobuceal 
surface of the third molar to obviate a tear in the gum at this point. The 
narrow end of the periosteal lever is then inserted into the interproximal space 
between the teeth and the gingival tissue laid back with the periosteum included. 
If the second molar is missing, a short incision is also made at the mesiobuecal 
aspect of the isolated tooth. 

The point of the lever is directed from the buccal side of the arch deeply 
into the interproximal space between the second and third molars, with its flat 
surface engaging the mesial wall of the latter, while its convexity rests on the 
superior border of the buccal bone or adapts itself against the distal wall of 
the second molar, whichever is selected as the fulerum. As the blade is shaped 
like a wedge, this pressure will often be sufficient to effect a complete delivery 
of the tooth from its socket. 

If this action fails to loosen the tooth, the lower edge of the elevator blade 
is directed distally. If resistance is still encountered, these movements are 
repeated, and the blade is sent deeper and further between the teeth with each 
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turn of the handle. As these movements are executed, a downward pressure is 
exerted on the fulerum and correspondingly an upward force at the lever’s 
point. The extent to which the leverage should be carried depends upon the 
formation of the roots of the third molar. If they are straight, directed mesially, 
multiple, or otherwise involved, the object in using the lever is only to release 
them from their attachment. Too forceful leverage will inevitably fracture 
a root tip. The distance that the third molar may be foreed distally will depend 
on the extent of curvature and distal inclination of its roots. Fortunately, a 
majority of them follow that direction. It is fundamental to remember that 
the greater the curve, the more favorable the tooth is for a lever release and the 
less favorable it is for an initial application of forceps. The effect of the force 
thus applied is much the same as when a pinch bar is used under a wheel to 
cause it to revolve. The distal curve of the roots makes the axis of the tooth 
deseribe part of the circumference of a circle, and the lever pressure turns the 
tooth out of its socket. If the lever does not entirely liberate the tooth or when 
any material resistance is evident, the forceps should be used to complete the 
extraction. In Figs. 147, 161, and 162, the application of Winter exolever No. 
1 L is shown, both on a dry specimen and in an actual case. 


Application of Forceps.—Forceps are seldom applied to an inferior third 
molar when firmly attached to the tissues until after it has been loosened with 
the exolever. The exceptions are those teeth showing an unfavorable root 
formation or when already loose. When distal curvatures are present, it is 
usually a risky practice to attempt the tooth’s removal without the preliminary 
leverage, as it is difficult with forceps alone to execute any extraction movement 
that will apply force distally, which is the line of least resistance, while force 
in this direction is easily transmitted with the lever. Pressure applied in any 
other direction than in line with a continuation of the root’s inclination must 
necessarily be more or less exerted transversely to their long axes—and when 
thus applied with greater stress than they will stand, one or more will inevitably 
fracture unless the tissues surrounding them are weaker than they. 





The extreme posterior location of the tooth, and, in addition, the gum 
tissue, cheek, and tongue, requires that the adjustment of the beaks of the foreeps 
should be carefully and accurately made. As in the ease of the first and second 
molars, one beak is first applied to the lingual surface of the tooth followed by 
the application of the opposing beak to the buceal surface, care being taken not 
to involve any soft tissue. 


Alveolar Application of Forceps.—This adjustment with the forceps 
should never be attempted when the alveolar process surrounding the tooth is 
normal. The buccal ridge is very heavy and will not allow the beaks to pene- 
trate it. 

On the lingual side the process is not as unyielding and will allow an 
application of this kind to be made. Some operators employ this grasp of the 
lingual wall when considerable resistance is encountered, the beaks being sent 
well down on the lingual plate. The extraction movement is made forcibly 
toward the lingual side, but unfortunately it often detaches a segment of the 
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procedure is unnecessarily destructive to the alveolus and 
a fracture of the tooth as well. It is obvious that it violates 
A safer and saner operative method is to dissect 


process. Such ; 
usually results in 
the principles of good surgery. 
away any of the process that may interfere with the correct application of the 


extracting instrument. 





Fig. 161.—TIllustration on a dry specimen of the application of Winter exolever No. 1 L to an 
inferior left third molar. 





an actual case. 


162.—The application of Winter exolever No. 1 L in 


Fig. 


Extraction Movements.—<After the tooth has been loosened with the 
exolever and the foreeps No. 6 or No. 7 have been adjusted, the first extraction 


movement is to bring the tooth slightly to the lingual side. If it is in normal 
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alignment, the initial pressure is always made in that direction. No attempt 
should be made to force the tooth bueeally as is done with the first and second 
molars, as the osseous structure on that side is too rigid to yield. 

From this point further movements are guided by the direction and curva- 
tures of the roots as evidenced by the preliminary study of the radiograph. If, 
as happens in a large percentage of cases, they show a distal inclination, the 
second effort is to direct the tooth posteriorly as far as the eurve demands and 
then upward out of the socket. While the least resistance is usually distolingu- 
ally, it is not always the case, and the force of the tractile movement should be 
in the direction that presents the least obstruction. Too strenuous pressure in 
any direction invites root fracture. 

Occasionally the operator is confronted at this stage with a happening that 
requires reappraisement. When the forceps are applied to the tooth after it 
has been loosened and partially raised, it may have a tendency to slip back to 
its original position as pressure is exerted. If this occurs, further attempts at 
removal with the forceps should be discarded until the lever has been readjusted 
and the tooth again raised from its bed. While the lever holds it in its extruded 
position, the forceps are firmly reattached, the lever withdrawn, and the extraec- 
tion movements then continued. 

The condition described must not be confused with one occasionally pre- 
sented in which one or both roots form a curve and then converge so as to unite 
at their termini. The interseptum is thereby enclosed in the eyelet thus formed. 
In such a ease there is not the same tendency for the tooth to return to its 
original position after it has been loosened, and the forceps are applied as in 
the former instance. It will, however, resist traction. The extraction is completed 
with the forceps by combining a short swaying movement in the direction of 
least resistance with a forcible but firm tractile movement. When the tooth 
has been lifted a short distance, the forceps are reapplied as far down on the 
roots as possible and the pressures repeated. This oscillation fractures the 
interseptum which is locking it and allows the tooth to be withdrawn. 

Lingual Displacement.— When the third molar is deflected lingually or is 
completely displaced in that direction, the initial application of the lever to 
dislodge it is even more important than when there is no deflection. After the 
tooth is loosened, the forceps procedure is carried out if the malposition permits. 
Due to lack of access, however, it may be impossible to adjust the lingual beak 
of the instrument properly, and possibly the inclination of the tooth may not 
allow the proper extraction movements. In such a case sufficient space will 
have been created for a Cryer lever or a Winter root lever to be inserted between 
the buccal wall of the tooth and the buccal ossistructure. With the point engag- 
ing the bifureation and utilizing the bone as the fulerum, the tooth may be forced 
lingually out of its socket and the extraction thus completed. Fig. 163 shows 
the manner in which the lever is employed. 

Buccal Displacement.—When this tooth is completely displaced to the 


buceal side of the arch, it is impracticable to employ either forceps No. 6 or No. 
7 or to apply Winter exolever No. 1. The buceal bone usually rises so high up 
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on the buceal aspect of the crown that it is impossible to attach the buccal beak 
of the forceps, and no fulerum is available for a lever of that shape. This 
situation presents an ideal indication for the use of the Winter lever shown in 
Fig. 57. Having first reflected the gingival gum, the blade is inserted at the 
mesial aspect of the tooth. If necessary, a small segment of the process is 





_ Fig. 163.—A Cryer lever inserted between the buccal wall of a third molar and the buccal 
ossistructure. The point engages the bifurcation of the roots and the bone serves as e 
fulcrum as leverage is executed. 





Fig. 164.—Application of a Winter root elevator to the mesial wall of a third molar when 
buccally deflected. 
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dissected away to permit the entrance of the point. The mesiobuccal bone 
furnishes a good fulerum. When the blade is introduced, the upper end of the 
handle is turned mesially. This releases the tooth sufficiently to allow the blade 
to be sent further down on the mesial wall as the pressure is repeated. If the 
tooth is not entirely liberated, it will be raised enough to permit the forceps 
adjustment. Fig. 164 is a sketch illustrating the lever procedure. 

If the tooth is slightly displaced to the buceal side, one-third to one-half 
of the crown being out of line, its removal usually may be accomplished with 
Winter lever No. 1 and the forceps in the same manner as when the tooth is in 
normal position. 





A. B. C. 


Fig, 165.—A, The third molar is buccally displaced with the crown inclined distally and 
its root formation in complete contact with the distobuccal aspect of the second molar. 

B, Resultant root fracture following an attempt to extract the tooth with forceps. 

C, The postoperative radiograph. This accident could have been avoided if the release 
of the tooth had been effected with the exolever prior to execution of forceps movements. 

Crown Inclined Distally—The inferior third molar, even when non- 
impacted, frequently assumes a position which may present a puzzling extrac- 
tion problem to the inexperienced operator. This is created when the tooth 
is bueeally deflected, with its crown inclined distally and its root formation 
overlapping distobuccally the root of the second molar. The whole extent of 
the mesial surface of its mesial root is in total apposition with the distal root 
of the second molar. It is usually impossible to attach the buccal beak of the 
forceps to execute forceps movements without first raising the tooth with an 
exolever, and, to complicate the case still further, the root contacts are so close 
that they do not permit the point of the lever to be introduced between them. 
It is apparent, however, that the tooth must be withdrawn in a distal direction. 
When faced with this complication, my solution of the problem is as follows: 


1. Reflect the gingival gum as previously described. 

2. Wedge the point of Winter lever No. 1 between the two molars at the 
gingival margin sufficiently to engage it. 

3. Rotate the lever while exercising firm pressure. This action will detach 
the periodontal membrane and very slightly stir the third molar from its 
seat. No excessive distal pressure should be made, however, for both 
molars will still be in contact at their apices, and a root fracture of one 
or both teeth will ensue. 

4. Force the point of a Winter root lever into the slight space created at the 
buccal side of the third molar. It may be necessary to enlarge this 
groove by slight dissection of the superior border of the buccal bone. 
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5. Utilizing the heavy buccal ossistructure as the fulerum, the tooth is 
elevated in a distal direction. When released, a forceps application is 
readily made and the extraction completed by distal traction. Often 
the leverage alone completely liberates the tooth. 

Fig. 165 illustrates a case of this type. The operator approached the 
extraction with foreeps and attempted buccolingual movements, which were of 
course impossible to execute, with a consequent root fracture of the third molar. 
This accident could have been avoided by following the procedure just outlined. 
The postoperative radiograph following the root removal is also shown. 

Extensive Caries.—The procedures incident to the removal of an inferior 
third molar whose crown is extensively destroyed by caries are governed by the 
extent and location of the involvement. If the disintegration is only moderate, 
no matter which surface is involved, the same methods are employed as when the 
tooth is intact. As a rule, buccal or lingual caries does not greatly complicate 
the extraction if the tooth is released with the exolever prior to foreeps applica- 
tion. Care should always be taken to adjust the beak on the carious side well 
below the affected part, or it will tend to slide into the cavity during the extrac- 
tion movements and fracture the crown at its weakest point. Distal or disto- 
clusal caries usually causes no trouble, since, if the mesial part of the crown is 
substantial, there is ample solidarity to withstand the initial leverage and the 
subsequent adjustment of forceps No. 6. The degree of carious breaking down 
of the mesial or mesioclusal surfaces may be too great to allow the exolever to 
be used effectively. If this is found to be true, it is a simple matter to dissect 
away a sufficient amount of the mesiobuecal process to then allow the lever point 
to engage the mesial root well below the deeayed area. If this method is not 
possible, the application of leverage on the buccal aspect with the Winter root 
lever, as earlier described, is effective in releasing the tooth. Foreeps No. 6 
then adjusted to the distal half of the crown completes the extraction. 

Removal of Roots.—When the crown has been completely destroyed by 
caries and only the roots remain, the techniques to be employed for their removal 
must be consistent with the existent conditions as disclosed by the radiographs. 
In general, the procedures resemble those utilized in extracting the roots of the 
inferior first and second molars. It is needless to reiterate those already de- 
scribed, although it is in order to emphasize a few important details. 

When two roots remain and they are united and are of fair size, reasonably 
sound, and are firmly attached, it may be possible to apply the forceps and with- 
draw them. Usually, however, the prior application of Winter exolever No. 1 
or the root lever is indicated. Again, the Brown gouge is the instrument of 
choice if the need for separation is apparent. Fig. 166 shows two roots of an 
isolated third molar, lying well below the alveolar margins. It is evident that 
an attempt to eliminate them with forceps would fail and would unduly trauma- 
tize the tissues. Such roots are simply removed with Winter root elevators 
without interfering in any way with the osseous walls. 

The bulbous root end of a tooth as shown in Fig. 167 presents a type which 
definitely requires dissection prior to leverage. Fortunately, the bone distal to 
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inferior third molars is of a cancellous nature as it forms the retromolar triangle 
lying between the outer and inner cortical plates. It is readily removed with 
ossisectors or chisels. In this case the carious remains of the root substance will 
erumble under pressure. It therefore must be scraped out before the Winter 





Fig. 166.—Separated roots of a third molar lying below the alveolar margins. The Winter root 
levers are the instruments of choice for the removal of such roots. 





Fig. 167.—A bulbous root end formation of oe type requires dissection for its successful 
removal. 





Fig. 168.—A pointer attached to the film is useful in orienting a buried root. 


root lever point is wedged under the mesial aspect. With the overlying distal 
bone previously eliminated, the root is rolled out of its position. 

The removal of a buried root encased in solid ossistructure such as is shown 
in Fig. 168 necessitates a ‘‘window operation’’ similar to that described in the 
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last installment. Orientation of such an obscure fragment is often aided by a 
pointer attached to the film. An occlusal view to bring out the buccolingual 
relationship is at times needed in addition. 


Fracture.—A fracture of this tooth in an endeavor to extract it is of 
quite common occurrence and may be unavoidable as its abnormalities are 
numerous. Such accidents can be avoided to a great extent, however, by observ- 
ing all the precautions which are routinely exercised by the foresighted operator. 
When a fracture of the crown does occur, it must be determined whether an 
exolever can be reapplied to complete the extraction or whether dissection should 
be instituted first. One is often tempted to try the forceps again, but this is not 
good technique, for the fracture itself furnishes evidence that stress was wrongly 
applied, and if the foreeps were not indicated in the first place, they are seldom 
indicated in a second attempt. 





Fig. 169 Fig. 170. 


Fig. 169.—A fractured third molar. The resistance to be overcome was underestimated. 
Note the root formations, their union at their apices, the heavy interseptum, and the contact of 
the mesial root with the distal root of the second molar. 


Fig. 170.—Application of Winter ossisector No. 1, 


When a fracture occurs below the marginal ridges of the process or when 
a root is broken during the extraction, the remaining fragment is removed by 
the same procedures as have been previously deseribed. Fig. 169 presents an 
illustration of an attempted extraction of a third molar with foreeps. A study 
of the shape and size of the roots with their union at their apices, the dense 
supporting bone, and the contact of the mesial root with the distal root of the 
second molar furnishes ample evidence of unyielding resistance which could not 
permit the successful removal of the tooth without preliminary dissection and 
proper leverage. Logically, as a result of too forceful foreeps movements, the 
tooth fractured at its weakest point, which in this case was through the pulp 
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chamber. More intimate examination of the film shows, in addition, a crack 
in the distal root at its apical third. Since the vital pulp is exposed, immediate 
completion of the extraction is imperative. The following procedure is suggested : 


1. The excision of a triangular segment of the distal retromolar bone with 
a Winter ossisector which is a hand pressure chisel. This cancellous bone is 
readily cut through, and its removal eliminates distal resistance. Fig. 170 illus- 
trates the manner in which the ossisector is employed. 

2. Obtain an entrance for the Winter lever No. 1 between the second and 
third molars. 

3. Turn the lever handle mesially and roll the tooth distally following the 
curvature of the mesial root. This will raise the roots sufficiently to permit 
adjustment of a Winter root lever deeply between the bucea! wall of the tooth 
and the process. 

4. Elevate the united roots distally and out of their sockets. 

5. Remove the apical fragment of the distal root with the root lever, by 
inserting it into the mesial socket and turning the handle downward. 





Fig. 171.—A fractured distal root end of a third molar encroaching on the mandibular canal. 





Fig. 172.—An isolated inferior third molar, (After George B. Winter.) 


One type of root fracture which deserved special mention is illustrated 
in Fig. 171. The radiograph shows the course of the mandibular canal with 
the apical third of the distal root lying in close proximity to it. Excessive care 
must be taken in removing it, for, since it is econically shaped, the least in- 
advertent downward pressure upon it can easily force it into the canal, causing 
pressure on the nerve trunk and thus inviting an unnecessary paresthesia, which 
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may last over an indefinite period or may be permanent. Very delicate dis- 
section is indicated, and all pressure must be made away from the canal. If 
it appears to present a situation where, with all precautions taken, it seems 
inevitable that this disaster will occur, it may be wiser to leave it in situ. 





B. 


Fig. 173.—A, Same subject as Fig. 172. The Winter root lever is applied to the mesial 
surface of the tooth. (After George B. Winter.) 
B, Leverage is applied to the isolated molar. 


Nature will presumably attempt to exfoliate it. Periodic radiographs will show 
its progress upward. At a later period it can be removed when all danger to 
the mandibular nerve has passed. The complication should be fully explained 
to the patient. 
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Fig. 174.—An isolated inferior third molar, with the crown destroyed by caries. (After 
George B. Winter.) 
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%, Fig. 175.—Same subject as Fig. 174. Sketch shows application of Winter root lever. (After 
’ George B. Winter.) 





Fig. 176.—Same subject as Figs. 174 and 175. The tooth is shown partially delivered from its 
socket. A forceps application can now complete the extraction. 
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Isolated Molar With Crown Intact.—When this tooth is isolated (Fig. 
172) and extraction is indicated, the operator is warned against the immediate 
application of the forceps if the tooth is firmly attached to the supporting tissues, 
as the alveolar process is, as a rule, very dense around it. This factor, combined 
with the frequent abnormal root formations, would predispose the neck of the 
tooth or the roots to fracture. Many failures in extractions, when these con- 
ditions are present, can be directly attributable to a practice, all too common, 
of attempting a foreeps extraction without a previous application of the elevator. 

The operative procedure in this case differs from that described when the 
second molar assists in establishing the fulerum, since the alveolar process alone 
must serve as the support for the instrument, which is the Winter root elevator. 
The blade is applied to the mesial surface of the tooth (Fig. 173, A and B) and 
is seated at the margin of the process. If a good adjustment can be obtained at 
this point, the leverage immediately begins. If, however, the tooth cannot be 
properly engaged or the process does not adequately serve, the pressure on the 
blade is increased so as to cut through the process to provide a firm support. 
The extraction movement is then executed by turning the upper end of the 
handle mesially with a force varying with the rigidity of the tooth’s attachment. 

his raises the tooth out of its socket so that the extraction can be completed 
with the forceps. 

Crown Destroyed.—When the crown of an isolated molar has been 
destroyed by earies and only the roots remain, as in Fig. 174, forceps are useless, 
and to employ them would unduly lacerate the soft tissues. The lever technique 
will raise the roots to permit a forceps adjustment or make room for the Winter 
root lever to be introduced into the bifureation and thus completely liberate 
them. Figs. 175 and 176 illustrate the technique. 


(To be continued.) 
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DENTIGEROUS CYSTS OF THE JAWS WITH UNERUPTED TEETH 


Rosert L. PeKkarsky, A.B., D.D.S.,* Rocuester, N. Y. 


Case Report 
A 48-YEAR-OLD Negro woman was referred to me because of intervals 
of pain in her lower jaw for the previous six months. She had gone to 
her dentist to have a set of full upper and lower artificial dentures made. 
According to her story, she had been edentulous for about ten years, though 
she had never worn any artificial dentures. 

Roentgenographic Examination.—The roentgenograms revealed a cystic 
area in the anterior portion of the mandible containing seven quite well- 
developed teeth. This appeared most likely to be a dentigerous cyst. In the 
left posterior portion of the mandible was an unerupted molar, while on the 
right side were two molars within a large cystic area. In the maxilla there 
were unerupted teeth at approximately the canine region bilaterally and a 
second pair of unerupted teeth in the molar region. An additional tooth was 
seen on the left side quite high, but could not be reached by the dental films. 
Altogether, there were fifteen teeth in clinically edentulous jaws. (Figs. 1, 2, 
and 3.) 

Intraoral Examination.—A small swelling was seen lingual to the mandibu- 
lar symphysis. There was no pain or tenderness. The remaining oral mucosa 
appeared normal and no other swellings were apparent. The patient could not 
recall how many teeth were present prior to the time of extraction. She did 
not remember ever having had a radiographie examination of her teeth. She 
had a small maxilla and mandible, was edentulous, with the normal alveolar 
resorption that follows extraction of teeth. 

Extraoral Examination.—Enlarged lymph nodes were palpated on the 
right side of the neck and beneath the chin. 

Physical examination revealed the following: Temperature, 98.6° F.; 
chest, clear to percussion and auscultation, no cough; heart, no murmurs, heart 
enlarged to anterior axillary line, rate and rhythm normal; blood pressure, 
220/120. 

Previous History.—The patient stated she suffered from hypertension 
which had been treated ‘‘with pills.’’ She had had no other illness or opera- 
tion. She complained of occasional periods of dizziness and headache. The 
eyes, ears, nose, and throat were negative, the neck was supple, the kidney, 
spleen, and liver, not palpable. No masses were present in areas of tender- 





ness. The extremities were negative. 


*Attending Oral Surgeon Genesee Hospital. 
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The following diagnoses were made: 


1. Dentigerous cysts of mandible. 
Unerupted teeth in maxilla and mandible. 
Hypertension, essential. 


») 
9 
”. 


The patient was admitted to the Genesee Hospital on Sept. 3, 1948. 





Laboratory Reports.—On admission her hemoglobin was 84 per cent; 
hemoglobin, 12.1 Gm. per 100 ¢.c. of blood; R.B.C., 4,100,000; color index, 1.02; 
leucocytes, 6,600; neutrophils, 53 per cent; eosinophils, 1 per cent; lympho- 
cytes, 19 per cent; monocytes, 3 per cent; result of complement fixation test 
(Wassermann), negative; result of precipitation test, negative. 

Urinalysis showed an acid reaction, specific gravity, 1.021; color was 
straw ; albumin was one plus; sugar was negative. 

Microscopie examination revealed the following: many pus cells; R.B.C., 
few ; crystals, none; casts, none. Many squamous epithelial cells and pus and 
active bacteria were found. 

Treatment.—On Sept. 4, 1948, the following operation was performed 
under Pentothal Sodium, and nitrous oxide-oxygen anesthesia. The patient 
was draped in the usual manner. A horizontal incision was made through 
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Fig. 2. 





Fig. 3. 
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the mucous membrane extending from the lower right cuspid area to the lower 
left cuspid area. The mucoperiosteal flap was elevated on the labial. There 
was no bone present over the incisal and lingual portions of the mass. The 
parechment-thin layer of bone over the cyst was removed. Cultures were 
taken. 

A large eystie mass about the size of a walnut was enucleated from the 
area. A large amount of hemorrhage occurred due to the lingual extension of 
the eyst into the floor of the mouth. This was stopped by a pressure pack and 
interrupted sutures of plain catgut. Seven teeth were removed from the floor 
of the cavity. The sharp edges of the cavity were removed and the wound was 
sprinkled with 1 Gm. sulfanilamide crystals. The cavity was filled with several 
layers of Gelfoam saturated with thrombin. The mucoperiosteal flap was 
brought back into position and sutured to the lingual mucoperiosteum with 
interrupted sutures of silk. 

An incision was made through the mucous membrane over the lower right 
molar area and a mucoperiosteal flap was elevated on the bueeal. The parch- 
ment-thin layer over the cyst was removed and the cystic mass curetted out. 
Two molar teeth were removed. A piece of Gelfoam saturated with throm- 
bin was also placed into this cavity. The mucoperiosteum was replaced and 
closed with interrupted sutures of silk. The patient was returned to the ward 
in good condition. 

After a consideration of the patient’s age and the marked hemorrhage 
that occurred during the operative procedure due to the patient’s hyperten- 
sion, no attempt was made to extract the remaining unerupted teeth. The 
plan was to perform a second operation for the removal of these teeth later. 

Postoperatively the patient was given the following: Crysticillin, 300,000 
units every twenty-four hours; 1,000 ¢.c. 5 per cent glucose in saline intra- 
venously ; morphine, % gr. every four hours p.r.n.; liquids as tolerated, high 
vitamin, high ealorie liquid diet; watched for bleeding; hot saline irrigations 
to the floor of the mouth were ordered every two hours starting the day following 
the operation. An ice pack was applied to the face; moderate pressure dressing 
was placed below the right side of the chin; infusion, 1,500 ¢.c. normal saline 
with 2144 Gm. sulfadiazine in the morning, and sulfadiazine, 1 Gm. every four 
hours with 1 Gm. sodium bicarbonate beginning the next day at noon, were 
ordered. The blood pressure was to be taken and recorded every hour. 


The bacteriology report from the cyst of the mandible revealed on cul- 
ture: aerobie Streptococcus viridans, hemolytie Staphylococcus albus. 


Pathologic Report.—The specimen consisted of nine teeth and several 
pieces of gray, fleshy, tissue with pieces of attached fat, measuring up to 3 
by 2 by 1 em. The section showed strips of fibrous connective tissue in some 
areas lined by fragments of stratified squamous epithelium. One piece of 
tissue contained a space lined by stratified squamous epithelium. Some well- 
circumscribed nests of epithelial cells were present in the fibrous tissue. 
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Macrophages containing a brown, granular pigment were scattered through- 
out the connective tissue. In one area of fibrous tissue were some bone frag- 
ments. Some salivary gland tissue was present. 








Fig. 4. 





Fig. 5. 


Diagnosis: Dentigerous cyst of the mandible. 
The patient’s progress postoperatively was satisfactory. On Sept. 7, 1948, 


there was no elevation of temperature. Only a small amount of swelling was 
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present beneath the tongue. All chemotherapy was discontinued on the fourth 
postoperative day. The patient was discharged from the hospital on Sept. 11, 
1948. 

A radiographic examination was made on Oct. 29, 1948, to determine the 
progress of healing. Some increase in density and smoothing was seen in the 
operated areas. An occlusal film showed some filling in of the former cystic 
area in the symphysis of the mandible. 

The patient was readmitted to the Genesee Hospital on Nov. 26, 1948, for 
the removal of the remaining unerupted teeth. 

Operation was performed under Pentothal Sodium and nitrous oxide-oxy- 
gen anesthesia. The gingival tissue was painted with Zephiran Chloride. The 
patient was draped in the usual manner. The following impacted teeth were 
extracted: the upper right third molar and cuspid, lower right first pre- 
molar, lower left third molar, and upper left cuspid. In addition, the upper 
left third molar was extracted and a large cystic mass surrounding the tooth 
was enucleated. The latter was cultured. The incisions were closed with 
interrupted sutures of silk. The patient was returned to the ward in good con- 
dition. 

Postoperatively the patient was given: penicillin, 300,000 units every 
twenty-four hours; fluids as tolerated; warm saline mouthwash three times 
a day after meals. 

The bacteriology report on the culture of the extracted tooth was aerobic 
hemolytic Staphylococcus albus. 

The patient’s postoperative course was uneventful. Swelling and sore- 
ness appeared mainly over the left maxilla and had subsided when the pa- 
tient was discharged from the hospital on Nov. 30, 1948. 

Subsequent radiographic examination of the jaws revealed that all of 
the unerupted teeth had been extracted. Large radiolucent areas remained 
about the mandible, the sites of the previous teeth and cysts. Those teeth 
previously seen in the maxilla were now absent. No pathologie fracture was 
present. (Figs. 4, 5, 6, and 7.) 

The patient was seen at various intervals and the progress of healing was 
satisfactory. Clinically there remained a depression in the anterior ridge 
portion of the mandible, the site of the dentigerous cyst. However, the Gel- 
foam inserted at the time of operation did much to retain the uniformity of 
the mandible. The patient was comfortable and had no soreness. She was 
referred back to her dentist for construction of upper and lower artificial 
dentures which she is now wearing. 


Comment 


The presence of bony cysts has always been difficult to detect by clinical 
examination because of the lack of symptoms until the cyst reaches a size 
large enough to disrupt the uniformity of the part affected. Consequently, 
the value of dental and extraoral roentgenograms cannot be overemphasized. 
Detailed and complete roentgenograms of the entire maxilla and mandible 
have become a necessity in making an accurate differential diagnosis of oral 
pathology. 
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This case illustrates the importance of taking x-rays of questionable 
edentulous areas as a routine procedure prior to the construction of artificial 
dentures. The posterior areas particularly should be examined radiograph- 
ically to determine the presence of unerupted third molars. 

This case is unusual in that several infected dentigerous cysts of the 
maxilla and mandible, as well as the presence of eight unerupted teeth, had 
remained long undetected all in the jaws of a patient clinically edentulous. 


815 TEMPLE BUILDING. 








MANDIBULAR DENTIGEROUS CYST 


Report of a Case 


Sampson 8S. Hecut, D.D.S.,* New Yor, N. Y. 


CASE is presented of a mandibular dentigerous cyst that extended from 
the right second mandibular molar to the left first mandibular molar. 


. Case Report 


I. G., white, a 44-year-old, married welfare worker, presented on Oct. 16, 
1946, with x-rays for consultation regarding facial swelling (Figs. 1, 2, and 3). 

Several years ago he had recurrent swellings of the jaw. Recovery was 
obtained by the use of solutions of of Cara-meal, a Polish home remedy used as 
a rinse for swellings. In July, 1946, the left mandibular area became swollen. 
The swelling persisted for two days. During the first week of September, 1946, 
he had pain in the left mandibular area and noticed a slight swelling on both 
sides of his face. He consulted a dentist, and without x-rays, two lower left 
molars were removed with incomplete local anesthesia. 

Three days later the patient noticed that his lower anterior teeth were 
mobile and pus exuded from the gingival crevices. Once again he used Cara- 
meal solution. Two weeks later he returned to his dentist because the swelling 
recurred. The dentist then ordered a full series of roentgenograms (Fig. 3). He 
was informed that lateral plates should be taken (Figs. 1 and 2). On October 
3, he felt pain in the jaw and the next day his face started to swell. He used 
his home remedy without avail. On Oct. 10, 1946, his temperature rose to 
103° F. A physician was called. The patient was given penicillin, 300,000 units 
orally. The swelling disappeared and the patient returned to normal. On 
October 14, the swelling recurred. He was put on oral penicillin, and an electric 
heating pad was applied to his nesk. On October 16, his physician referred him 
for treatment. 

Clinical Examination.—A robust individual presented a diffuse swelling 
of the chin and neck, which involved the area between the hyoid bone and the 
chin and extended from the left to the right canine region. It was erythematous, 
hot, and fluctuant. 

Oral examination showed a four-piece lower anterior bridge. The abut- 
ments were crowns covering the left cuspid and the right central incisor. The 
right lateral incisor was inclined toward the premolar forming an inverted V. 
The right cuspid was missing. A fixed bridge with two gold shell crowns, one 
on the second premolar and the other on the second molar, carried three self- 
cleansing pontics. On the left side, only the second premolar was in situ. The 





*Chief Dentist of the Department of Correction, New York City, Instructor of Oral 
Surgery, Postgraduate School of the First District_ Dental Society; Instructor of Oral Surgery, 
Postgraduate School of the Tenth District Dental Society. 
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mucosa over the left molar ridge indicated recent extraction. The vestibule from 
the left second premolar to the right second premolar was obliterated. A small 
sinus opened below the region of the missing left lateral incisor. The floor of 
the mouth was elevated. 





Fig. 1. Fig. 2. 
Fig. 1. toentgenogram showing cyst extending on the left side of the mandible. 


Fig. 2.—Roentgenogram showing extent of cyst on the right side. 





: Fig. 3.—Intraoral x-rays showing (1) radiolucent areas in alveolar bone on the left side. 
site of recent extractions; (2) malposed canine lying horizontally under incisor teeth; (3) ex- 
tent of cyst on right and left sides. 


Roentgenographic Examination.—The lateral and posteroanterior plates 
(Figs. 1 and 2) showed a large cyst extending from the left mandibular first 
molar to the right second molar with an unerupted canine lying horizontally 
and under the apices of the lower right anterior teeth. The greatest loss of 
bone was seen in the anterior region extending vertically from the lower border 
of the mandible to the apices of the teeth. The radiolucent area narrowed out 
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in fingerlike projections in the molar region of both sides. The intraoral films 
disclosed radiolucency of the alveolar bone in the region of the recent extractions 
(Fig. 3). 

Examination of the right side showed that the defect extended under the 
alveolar ridge with a good bridge of bone above, and also between the cyst and 
the mandibular canal. The occlusal film (Fig. 4) showed that there was bony 
expansion in the anterior region, yet the borders of the mandible were well 
defined. 


The following tentative diagnosis was made: 

1. Cellulitis, associated with dentigerous cyst. 
2. Cellulitis, associated with ameloblastoma. 

The patient was informed that an incision for drainage was necessary. The 
procedure was planned for the following day, when examination disclosed ex- 
tension of the swelling. Redness had increased with increased fluctuation on 
the right side of the neck. 





Fig. 4.—Occlusal film showing bony expansion of the mandible in the mental region, with 
well-defined borders. 


Operation.—The patient was premedicated with phenobarbital, gr. 114. 
The skin of the erythematous area was shaved and washed with tincture of green 
soap, followed by Zephiran Chloride solution, 1:1,000. The skin was anesthetized 
using 2 ¢.c. 1.5 per cent Monocaine Hydrochloride with epinephrine, 1 :1,000,000, 
by subcutaneous cireuminjection followed by local injections into the area of 
100,000 units of penicillin in 2 ¢.c. 1.5 per cent Monocaine Hydrochloride solu- 
tion with epinephrine, 1:100,000. 

Under analgesia (nitrous oxide-oxygen) a vertical external incision was 
made in the median line below the mandible to about the hyoid bone. The 
subeutaneous tissues on the left side were bluntly dissected and explored with 
the finger. About 6 to 8 ¢.c. of purulent material exuded from between the 
periosteum and the bone. Fifteen penicillin cones were inserted, together with 
small pieces of crushed sulfathiazole tablet. Two pieces of iodoform gauze sat- 
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urated with balsam of Peru were inserted into the respective wounds to prevent 
closure. Immediately over the wound two pieces of 4 by 4 gauze were applied 
and kept in place by broad adhesive tape applied with pressure. 


Postoperative Home Care.—Applications of hot magnesium sulfate solu- 
tion were prescribed. A sedative of aspirin, gr. 5, and codeine sulfate, gr. ¥%, 
every four hours was prescribed. 


Postoperative Course.—There was considerable drainage for the first 
thirty-six hours but thereafter the discharge receded from day to day. The 
wound was dressed and irrigated daily with a solution of penicillin, 250,000 
units, and sulfathiazole, gr. 15. Following irrigation, three oral penicillin tab- 
lets, 100,000 units each, were broken into small pieces and inserted into the 
wound; a piece of gauze saturated in balsam of Peru was then placed in the 
wound to keep it patent, after which an external dressing of gauze was taped 
over the area. 

The external incision was almost closed October 30, thirteen days after the 
initial incision. A small fistula was still present. The mucoalveolar tissues of 
the mouth had returned to normal and the decision was made to remove the cyst. 

After careful re-examination of the roentgenograms it was decided that 
conservative enucleation of the cyst with the retention of the teeth might be 
possible. The patient and his wife were informed that a parasthesia of the 
lip might follow this procedure. 


Operation.—The patient was premedicated with Nembutal, gr. 114, one- 
hour before the operation. Both sides of the body of the mandible were anes- 
thetized with procaine block using a 4 per cent solution. The conduction anes- 
thesia was supplemented by buccal and mental infiltrations. Though the signs of 
anesthesia were present, the patient was occasionally uncomfortable, necessitat- 
ing topical applications of 5 per cent cocaine solution. 

An oblique vertical incision was made in the region of the missing molar 
from the alveolar mucosa about a centimeter below the gingival crests of the 
anterior teeth, then extended backward to the mesial of the right molar region, 
then downward and backward through the vestibule. The mucoperiosteal tissue 
was retracted. The anterior alveolar bone was exposed and the expanded plate 
was found to be paper thin and friable. Midway between the lower border of 
the mandible and the alveolar ridge, opposite the left edentulous lateral incisor 
area, a perforation of the buccal plate was seen. Through this opening frank 
pus oozed. A very foul odor emanated from the cyst. Pus had probably 
poured through this perforation to produce the swelling and suppuration in the 
neck. Rongeurs were inserted through this opening in the bone, and a large 
opening was cut. A circumferential plateau of solid bone structure was left so 
the flap would lie upon bony structure. Large pieces of caseous material clung 
to the aspirator, but dissolved when touched. The floor of the mandible re- 
sembled the interior of a canoe. A milky fluid filled the bottom with caseous 
fragments floating in it. This fluid was aspirated. A membrane was seen lining 
the cavity. The lining membrane on the lingual side resembled linguoalveolar 
mucosa instead of bone. This proved to be the inside of the cystic sac. The 
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entire sac was then enucleated. Some pain was elicited when the sac in the right 
mental area, tenaciously bound to the bony cavity, was detached. The horizontal 
unerupted canine appeared to be lying on a shelf underneath the anterior edent- 
ulous ridge and the remaining teeth. The surface of the tooth facing the labial 
was devoid of bone or soft tissue. The apices of the anterior teeth were encased 
in normal bone. The bone around the impaction was normal in character; it 
did not appear to be involved. The tooth was easily dislodged from its erypt 
and the adjacent bone was made smooth. The entire cystic cavity was explored 
and cleared of pathologic tissue. 

Gelatin crystals (oz. 14) were poured into the cavity. Four oral penicillin 
G tablets, 50,000 units each, were broken into small pieces and, together with 
pieces of sulfathiazole tablets, gr. 30, were placed into this cavity. The tissues 
were coapted and the wound closed with six interrupted catgut 000 sutures. 

The patient was instructed to: 


1. Sleep in an upright position to prevent the blood from oozing down into 
his throat. 

2. Have his physician inject 300,000 units of penicillin in peanut oil intra- 
museularly. 

3. Apply cold wet compresses to the face. 

4. Take prescribed capsules containing codeine sulfate, gr. 14, and aspirin, 
gr. 5, one every four hours if and when necessary to relieve pain. 


About five hours later the patient’s wife called the office and said that he 
was bleeding. Ice bags were ordered applied to face and neck. After examin- 
ing the patient at home, sponges saturated with thromboplastin were placed 
in the vestibular area, and a large piece of rubber dam was tied around his chin 
as a pressure bandage. The bleeding stopped shortly. Following is the patho- 
logical report.* 


Macroscopic Description.—The thin wall of the sac was opened out and 
its contents expelled. A tooth, now independent of the sac, was part of the 
specimen. 


Microscopic Description.—Section confirmed the sae wall. Lining epi- 
thelium, squamous in type, was reduced to a single line of marginal cells. Some 
segments of the wall proper were densely fibrous and showed a heavy infiltrate 
of chronic cells, subjacent to the lining of the sae (Fig. 5). 

Pathologic Diagnosis: Dentigerous cyst. 


Postoperative Progress.—The patient’s temperature was normal on the 
third day. To fortify him the following measures were prescribed: protein 
hydrolysates, one teaspoonful three times daily in milk, polyvitamins, one capsule 
three times daily. To improve the hygienic condition of the oral cavity, warm 
saline solution was ordered as a rinse every two hours. Four days after the 
operation the cavity was aspirated and irrigated with sulfathiazole and peni- 
cillin solution. The solution was made by triturating sulfathiazole tablets and 
oral penicillin G tablets, 50,000 units. Through an opening that occurred be- 


*Charles G. Darlington, M.D., Pathologist, New York University Dental School. 
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tween the lips of the wound, gelatin was poured into the cavity through a sterile 
funnel. Several pieces of sulfathiazole and penicillin were also placed in the 
cavity. This was repeated twice a week. The lips of the wound invaginated 





Fig. 5.—Photomicrograph of cystic sac showing lining epithelium squamous in type, re- 
duced to a single line of marginal cells. Some segments of the wall projer are densely fibrous 
and show only rare inflammatory cells. Other segments show a heavy infiltrate of chronic 
cells, subjacent to the sac. 
and became part of the cavity. The inside of the mandible healed from both 
sides and the greatest healing took place in the fingerlike projections on the 
right and left. The cavity became smaller from day to day. 

The patient’s right lip was without sensation for several weeks. Ten days 
after the operation he developed a body rash and severe itech. A systemic alka- 
lizer and sodium carbonate baths were prescribed. 
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The patient was discharged Dee. 28, 1946. At that time practically all of 
the region of the operation had a normal appearance with normal contour. How- 
ever, in the anterior region from canine to canine a slight linear or cavitated 
depression remained. Unfortunately, the patient then went abroad, and there 
was no opportunity for securing postoperative x-rays. 


Summary 


A ease of a mandibular dentigerous cyst has been presented. The cyst had 
expanded beyond the mandibular cortical plate and secondary infection pro- 
duced a suppurative process of the neck. The neck was incised and drained. 
After the swelling and suppuration had subsided, the cyst was enucleated with 
conservation of the alveolar ridge. 

Gelatin was used to act as a seaffolding for the blood clot. Though the 
gelatin did not hinder healing it did not hasten the obliteration of the cavity. 

The sutures in the anterior region probably sloughed out because of con- 
traction of the tissue despite the underlying plateau of bone, and the case wound 
up as a partial marsupialization case. 

Penicillin cones or tablets were used throughout the treatment both in the 
extraoral incision and in the cyst cavity. We changed from penicillin cones, 
because they contained only 1,000 units each, to oral penicillin tablets contain- 
ing 25,000 units, in order to place a more concentrated antibiotic into the area. 

The oral tablets of sulfathiazole and penicillin contain a binder which ap- 
pears to be nonirritating to the tissues. The writer now uses soluble tablets of 
penicillin G, 50,000 units or their multiples, for irrigation or local insertion. 


1475 BROADWAY. 








BILATERAL FRACTURE OF THE ANTERIOR PART OF THE MANDIBLE 


Reduction With Intermaxillary Traction and Fixation With an Acrylic Splint 
(Report of a Case) 


Grorce W. MATTHEWS, M.S., D.D.S.,* BIRMINGHAM, ALA., AND 
JAMES B. NEIL, D.D.S.,** Fort LAwTon, WASH. 


RACTURES of the mandible at or near the symphysis usually take con- 
siderably longer for firm union than those back in the body of the mandible 
because of the leverage and muscle pull involved. For this reason, fixation of 
this type of fracture with a splint, so that the patient can open his mouth, is 
highly desirable. Where the teeth are present in sufficient number and are well 
shaped, a properly constructed aerylie splint will hold the fragments very 
firmly in place and the patient can follow a fairly normal diet. 
The case to be reported is of interest because it combines two methods of 
treatment: intermaxillary traction to get the fragments into position and then 
use of the splint to hold them. 


Case Report 
History.—A soldier, aged 24, was injured when a jeep in which he was 
riding ran over a mine near Rome, Italy, on Oct. 28, 1944. He sustained a bi- 
lateral fracture of the mandible and a fractured femur. His leg was put in a 
cast and his mandible reduced with intermaxillary elastics. He was sent to the 
300th General Hospital at Naples Oct. 30, 1944, for evacuation to the United 
States (because of the fractured femur). 


Clinica] Examination.—Clinical examination of the mouth revealed frac- 
tures of the mandible just distal to the cuspid on each side with marked down- 
ward displacement of the anterior fragment. Stout wire loops had previously 
been placed on the teeth on both sides. The posterior fragments were in very 
good occlusion. This was not the case with the anterior segment, however. 
The upper lateral incisors and the upper left cuspid were missing, which left 
only the two maxillary central incisors to hold the wire loops (Fig. 1). Elas- 
tics from these loops were extended to the lower incisors in an attempt to pull 
up the anterior segment. There was insufficient mass anchorage and these 
teeth were not strong enough to stand such traction. The depressed anterior 
fragment was so firmly wedged that the teeth would have been avulsed from 
their sockets before the fragment was reduced. The maxillary and mandibular 
incisors were extremely sore and slightly loose. The rest of the teeth were in 
ng eg miemandennen 
Lawton, and formerly Chief of Prosthodontia Section, 300th General Hospital, Mediterranean 
Theatre of Operations. 
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9 Fig. 1.—Plaster models showing fracture of the mandible distal to each cuspid with 
4 marked downward displacement of the anterior segment. The impracticality of using the two 
v3 upper central incisors to reduce or immobilize the displaced segment can be seen. 
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Fig. 2.—Lateral roentgenogram showing the marked downward displacement of the 
symphysis and separation between the upper and lower anterior teeth. Note the comminuted 
fragments of the lower border. 





Fig. 3.—Retouched posteroanterior roentgenogram showing separation of fragments. 
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The model of the lower jaw has been sawed through the fracture lines and reassembled 


Fig. 4.- 
with the teeth in occlusion preparatory to making an acrylic splint. 





Fig. 5.—Acrylic splint with no labial flange in the anterior region. The splint is secured 
by means of stainless steel wires running through holes drilled in each interdental area of the 
splint and twisted around each tooth. 





Fig. 6.—Postoperative roentgenogram showing the symphysis pulled up into good align- 
ment and good occlusion of the anterior teeth. The anterior teeth have been ligated to the 
splint, and the upper arch bar which was used to reduce the fracture by intermaxillary traction 
has been removed. The patient can open and close his mouth freely without causing any move- 


ment of the fragments. 
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good repair. There were no lacerations of the lips, face, or mouth other than 
a cut on the point of the chin, where he received the blow. Strangely enough, 
no teeth were fractured, as is so often the ease in this type of injury. 


Roentgenographic Examination—A lateral projection was made which 
revealed a marked downwardly displaced fracture of the anterior part of the 
mandible, distal to the cuspid on each side (Fig. 2). A small sliver of the 
lower border was loose and displaced downward into the soft tissue. There 
was no fracture seen in the body, ramus, or condyle on either side. The postero- 
anterior projection (Fig. 3) showed the amount of separation between the an- 
terior teeth with the posterior teeth in occlusion. 


Treatment.—It was concluded that a splint would be ideal for this case, 
particularly since the patient had a broken leg and we did not want to add to 
his discomfort by having his jaws fastened together, if there was an alternative 
method. The wires were removed from the teeth and impressions made of both 
upper and lower jaws (Fig. 1). The lower model was sawed into three seg- 
ments along the fracture lines and assembled into occlusion against the upper 
model (Fig. 4). An acrylic splint (Fig. 5) was then constructed that went 
around the lingual side of all the teeth but on the buccal side of only the pos- 
terior teeth on each side. On Nov. 5, 1944, this was put on and ligated to the 
posterior teeth with stainless steel wire. The problem then was to pull the 
anterior segment up into the splint, something that was impossible to do manu- 
ally. While the patient was under a general anesthetic, having his leg re- 
duced, an unsuccessful attempt was made to reduce the anterior block into posi- 
tion. 

An arch bar was ligated to all the maxillary teeth, and a short one to the 
six mandibular anterior teeth. Traction with elastics was then applied from 
the top bar to the lower so that the pull was from the entire upper arch against 
the entire lower segment, rather than from incisors to incisors, as had previ- 
ously been attempted. In twenty-four hours the segment had moved up about 
halfway, and on the third day after traction was applied the lower anterior 
teeth were in position in the splint. The arch bar was then removed and the 
teeth wired into the splint. (A hole had been drilled through each interdental 
space of the splint before putting it on.) The teeth were in good occlusion 
and the mandible felt very firm and stable. Another lateral roentgenogram, 
made November 10, showed the lower border to be very even and symmetrical 
(Fig. 6). 


Course.—The patient was put on a soft diet and his jaw functioned very 
well. (The arch bar was removed from the upper teeth; it was no longer needed 
once the anterior segment was pulled up into position.) The patient was re- 
turned to the United States on Nov. 21, 1944, and at that time his jaw felt 
very firm and he was having no discomfort. It is not known how long the 
splint was left in place. 


1922 TENTH AVENUE, SourH. 
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THE DEVELOPMENT OF PHYSIOLOGIC GINGIVAL 
CONTOURS BY GINGIVOPLASTY 


Henry M. GotpMan, D.M.D., Boston, Mass. 


Introduction 


HE requisites of successful local periodontal therapy are still open to’ contro- 

versy. Some periodontists believe that the elimination of the periodontal 
pocket with resolution of inflammation and re-establishment of physiologie func- 
tion to the tooth are sufficient. They believe that maintenance of health is 
achieved by the proper use of the toothbrush in an exacting homecare routine. 
The possibility of a self-cleansing ability of the gingivomarginal area because of a 
physiologie architectural form is not considered. It has been shown by investiga- 
tors dealing with the physiology of the oral cavity that not only the architectural 
form of the gingiva but also its position is important. Of importance as well is 
the enamel contour of the tooth deflecting food from the gingival margin during 
mastication. Thus, in addition to the other requirements, the aims of treatment 
of periodontal diseases should be the achievement of physiologic gingival architec- 
ture, proper position of the gingiva, and the alignment of the teeth with establish- 
ment of function to the part. Therefore, the periodontist must take into con- 
sideration the deformities that may result from or persist after therapy, and 
their comparison with those that prevailed at the time treatment was under- 
taken. This, together with a comparison with the ideal, serves as a basis for 
judgment of results achieved. 


Gingival Anatomy and Physiology 


Thus, an understanding of the normal gingival anatomy is necessary. The 
gingival unit can be divided into the free and attached portions. The free 
gingiva surrounds the tooth like a collar and forms the outer wall of the gingival 
crevice; it extends from the base of the gingival crevice to the gingival margin 
and is separated clinically by the free gingival groove. The texture of this 
tissue is normally smooth and glossy. There should be no thickening of the 
gingival margin, but it should be well adapted, terminating in a thin knifelike 
edge. Because of the distribution of the free gingival fibers of the periodontal 
membrane which hold the gingival margin closely to the tooth, it should be 
difficult to pass an explorer into the gingival crevice, and when doing so, a con- 
spicuous blanching of the tissue should be produced. The unattached portion 
to the interdental papilla may also be considered as belonging to the free gingiva. 
The interdental papilla occupies the embrasure between two adjacent teeth and 
anatomically follows the contour of the marginal gingiva. The papilla should 
be thin, riding onto the cervical portion of the tooth to a thin margin. However, 
the topography of the papilla varies according to the arrangement of adjacent 
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teeth. Should the teeth be separated, then the papilla is blunted varying in 
degree and in some instances resembling the gingiva over an edentulous area. 

The attached gingiva extends from the free gingival groove to the mucogingi- 
val junction. The surface should be pink and stippled and the tissue firm in 
texture; it should conform architecturally with the free gingiva merging with 
it. One important difference between the free and attached gingiva is stippling, 
a functional adaptation of the tissue to friction. As food is foreed down from 
the occlusal surfaces over the buceal and lingual surfaces of the tooth, it is 
guided by the anatomical contour so as to pass by the gingival attachment with- 
out impinging upon it. Thus the free gingiva is protected during mastication 
while the attached portion receives the stimulus. Vertical grooves in the attached 
gingiva between adjoining teeth allow for food spillways during mastication. 
The interdental papilla should be so shaped that its contour blends into the 
interdental groove. 

Of importance, too, is an understanding of the various changes which oceur 
in the gingival architecture from youth to old age. In the former, the gingiva 
hugs the tooth and terminates in a fine margin, the interdental papilla completely 
filling the interproximal space. By middle age, there may be a slight recession, 
but the character of the gingival attachment remains the same. However, in 
advanced years the gingival margin, which has tended to recede, is usually slight- 
ly rounded. The gingival crevice, nevertheless, remains shallow. The inter- 
dental papilla may be blunted or missing, depending to a large measure upon 
the relationship of adjacent teeth and the extent of the recession. 


Procedure 

The therapy for periodontal disease must include consideration of re- 
establishment of the physiologic gingival architectural form in order to maintain 
health. The therapeutic technique to accomplish this may be termed ‘‘gingivo- 
plasty ’’—the operative procedure to contour or reposition the gingiva to achieve 
a physiologic gingival attachment. The principle of gingivoplasty may also be 
included in the subgingival curettage and gingivectomy techniques employed 
in periodontal therapeutics. 

Gingivoplasty as a periodontal technique consists of removal of gingival 
tissue as a plastic procedure and may be performed with a blade scalpel or 
electrosurgical scalpel. It must be performed under anesthesia. The blade seal- 
pel must be angulated so that a beveled cut can be made; it must be very sharp 
since at times very small sections of tissue are removed. In many instances, 
however, the electrosurgical scalpel allows for easier manipulation especially on 
the lingual and palatal surfaces, since very thin gingival sections can be re- 
moved, slicelike, a technique difficult to accomplish with the blade sealpel. It is 
also possible by the use of electrosurgery to desiccate the gingival margin or 
papilla, thinning it out to a desired form. Figs. 1 and 2 show the technique. In 
Fig. 2 the loop electrode is used to festoon the tissue to the approximate form 
while the sma!! needle electrode is used to bevel the interproximal tissue. Note 
the resulting thinned gingival margin and compare it with the thickened margin 
of the left side. 











N¥bitsl bAADPRAY LIDDY 


Lf) 


Faadt db 





ivi¥ 





Fig. 1.—Recontouring of the gingiva and repositioning of the margin igingivepiacty) Ps 
means of the blade scalpel. A Kirkland knife is being employed to make the incision (C and D). 
Note the long bevel (2). The gingival margin has been repositioned so that it conforms in 
topography to that of the central incisor and canine. 








Fig. 2.—Recontouring of the gingiva (gingivoplasty) by means of electrosurgery. The 
loop electrode is used to festoon the gingival tissue to the architectural form desired (B). 
A needle electrode is employed to bevel the interproximal tissue (C). The gingival margin has 
been thinned to a knifelike edge. 
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Festooning of the gingiva to obtain interdental vertical grooves is an im- 
portant feature in re-establishing gingival physiology. These grooves are in 
the attached gingivae and are depressions over the indentations of the alveolar 
process between the protruding sockets of the teeth. It is necessary to blend 
the architecture of the interdental papillae onto the interdental groove so that 
this resultant shallow depression acts as a spillway for food. Festooning also 
aids in the esthetics, giving a pleasing effect of the relationship of tooth to 
gingiva. 

After gingivoplasty, postoperative care is necessary. The site of operation 
should be covered with either adhesive tin foil or periodontal pack depending 
on the length of time the covering is desired. This is determined by the location, 
the amount of tissue removed, and the healing capacity of the patient. The 
patient should be instructed to avoid the operative area during mastication, 
especially for a few days after the covering has been removed. The application 
of bland ointments and mild antisepties and rinsing with hot water aid in heal- 
ing the tissue. 

Indications 

Gingivoplasty may be employed where there are thickened gingival margins 
which remain inflamed. In these instances, especially if the tooth alignment or 
the anatomy of the tooth is incorrect, contouring and in some eases repositioning 
of the gingival margin is important (Fig. 1). The operator must take into con- 
sideration the anatomy of the part and reshape the gingival tissue so that it will 
conform to physiologic function. Thus, instead of impingement of food against 
the gingival margin during mastication, the main stimulus will be directed 
against the attached gingivae. Oftentimes a gingival margin may be so placed 
that it is traumatized during mastication, keeping it constantly inflamed. This is 
seen in cases where part of the anatomical crown is covered by the gingiva and, 
beeause of the incorrect contour, food during mastication is deflected toward 
instead of away from the gingival margin. Repositioning of the margin at the 
enamel-cemental junction and contouring it correctly will allow for elimination of 
the gingival trauma and maintenance of health. 

In eases of long-standing low-grade gingival inflammation with shallow 
pocket formation, the tissue may become fibrotic. After treatment, with resolu- 
tion of inflammation, shrinkage will not be sufficient to decrease the bulk of 
the tissue. Thus, even though there is healing of the crevicular epithelium and 
elimination of the pocket, an incorrect gingival form ensues. Because of this 
improper contour, with elapse of time, the gingiva may become reinflamed result- 
ing in a breakdown of the epithelium lining the crevice. In this way pocket 
formation recurs. Therefore, consideration of the gingival architectural form 
after subgingival curettage or gingivectomy is important in judging the results 
obtained. Often the operator may find that an incorrect gingival form is pres- 
ent about a single tooth. This may be due to the fact that a thickened margin 
remained after shrinkage occurred as a result of subgingival curettage, or a cor- 
rect bevel was not obtained after gingivectomy, or consideration was not given 
to a malaligned tooth. 
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Knowledge of the behavior of gingival tissue denotes to the operator in a 
large measure how much shrinkage will occur after subgingival curettage. This 
is, of course, dependent upon the nature of the tissue. Should the tissue be 
composed of dense collagen fibers with but relatively few scattered inflammatory 
cells and blood vessels, not much reduction in size can be expected. Thus, in 
many instances it is wise to perform subgingival curettage to obtain healing of 





(gingivoplasty) for 
lower gingivae were treated by subgingival curettage 
One week later (D) the upper 
Note the healing of the lower gingiva. Subsequent healing 
After gingivoplasty of the lower right side, the desired gingival 
Note the resultant gingival archi- 


Fig. 3.—Step-procedure in the recontouring process of the gingiva 
an inflammatory gingival hyperplasia. The 
B). Recontouring was performed on the lower left side (C). 
gingival tissue was recontoured. 
(not complete) is seen at LZ. 
topography was achieved—complete healing is shown in F, 
tectural form, 
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Fig. 4.—Step-procedure in the recontouring and repositioning process (gingivoplasty) 
for an inflammatory gingival hyperplasia where irregularity of the teeth is present. e 
lower gingival tissue was festooned and the gingival margin at the maxillary left lateral 
incisor repositioned (B). One week later the upper right side of the gingiva was recontoured 
(C). Subsequent healing is seen at intervals of one week. Note the resultant gingival 
architectural form (#1). 
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the crevicular epithelium and gingivoplasty to remodel the form. In this way 
pocket elimination and proper gingival architecture are achieved in one operative 
procedure. 





Fig. 5.—Before (A and B) and after (C) photographs of a case of inflammatory gingival 
hyperplasia associated with a marginal periodontitis. A physiologic gingival topography has 
been achieved. 

The principles of gingivoplasty also must be regarded in the gingivectomy 
technique. It is because of this that the initial incision must be made at a bevel 
which is as long as possible, so as to simulate the normal gingival attachment. 
Therefore, after the depth of the pocket is measured and recorded on the gingi- 
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vae, preferably with a Crane-Kaplan pocket marker, the topography of the 
gingiva is regarded so as to determine how a long bevel can be obtained. The 
initial eut is then made, slicelike, from a point more apical than the depth of 
the pocket. If several teeth are involved, the pocket depth varying slightly, 
then a cut is made at the greatest depth so that the resultant architectural form 
is desirable. Should a single pocket be deeper than the others, the incision is 
earried higher at this area; however, because of the long bevel, neither the 
architecture nor estheties will be disharmonious. 


Fig. 6. 


Fig. 6.—Before and after photographs showing the result from gingivoplasty for crater 
formation. The rolled retracted gingival margin and interdental crater formation can be 
seen between the maxillary right lateral and central incisors. After therapy the crater forma- 
— is eliminated. The base of the former crater is now the crest of the interdental papilla 
(B). 
Fig. 7.—Before and after photographs of a case of advanced marginal periodontitis 
characterized by heavy calculus deposits, gingival inflammation, pocket formation and re- 
traction. The blunted interdental papillae after therapy can be seen at B. However, the 
bevel of the gingival attachment allows for deflection rather than impingement of food during 
mastication. 


One of the difficult problems in periodontal therapeutics is the interdental 
crater formation. Even though complete epithelization may result after treat- 
ment, should a erater be allowed to remain, recurrent inflammation almost 
always ensues due to stagnation and impaction of food. Therefore, it is neces- 
sary that it be eliminated. The gingiva should be contoured in such a manner 
that the base of the crater becomes the crest of the resultant interdental papilla. 
The buccal and lingual walls are reshaped, blending the tissue with that of the 
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adjacent teeth; no ledges should be formed, but rather the gingiva should be 
tapered to a knifelike bevel. On rare occasions the buceal and lingual walls are 
higher to such a degree than the base of the crater that alveolar bone forms part 
of the crests. In these instances, the bone must be removed to allow for the 
achievement of proper architectural form. 

In eases of long-standing periodontal disease in which there has been ad- 
vanced recession, retraction, and interdental crater formation, the problem of 
obtaining proper architectural form and good esthetics becomes difficult in that 
as the gingiva recedes apically, a broad shelf occurs on the buceal and lingual 
surfaces due to the anatomy of the jaw. Should these shelflike ledges be allowed 
to persist after periodontal therapy, recurrent inflammation results because of 
continual food impaction and stagnation. Thus, the self-cleansing ability 
of the gingivae is markedly disturbed. In these cases, two principles of 
therapy can be followed: (1) the interdental area should be cone-shaped from 
bueeal to lingual; (2) the gingival margins should be thinned, blending into the 
interproximal area and groove. The depth of the soft tissue to the buccal and 
lingual bone, in the first analysis, determines the extent to which festooning can 
be done. One method of determining the thickness of the tissue is, under anes- 
thesia, to insert an explorer ‘into the gingiva until bone is reached, giving an 
accurate measurement. While almost always there is sufficient thickness for 
recontouring, should there not be, contemplation of the architectural shaping of 
the bone must be entertained. The thickness of the bone, the level to which it 
extends, the region, the type of pathology, and the systemic background of the 
patient are determining factors as to whether the bone should be trimmed. 


Summary 


While the elimination of periodontal pockets with resolution of gingival 
inflammation and the establishment of physiologic function to the tooth are 
essential requisites for successful periodontal therapy, the achievement of a 
self-cleansing ability by a physiologic gingival architectural form will aid 
materially in the maintenance of health. This must, however, in no way dis- 
courage the patient’s participation in a home care routine to aid in the cleansing. 
In fact, because of the achieved topography of the gingivae the patient is better 
able to perform the advocated toothbrush techique. 
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Oral Medicine 


RECENT ADVANCES IN DIAGNOSIS AND TREATMENT OF 
DISEASES OF THE CHEST 





Seymour M, Farper, M.D., SAN FRANCISCO, CALIF. 


HE object of this communication is to suggest the range of problems in- 

volved in the diagnosis and treatment of diseases of the chest. In some ways 
this area is peculiarly accessible and the physician can achieve a rather exact 
knowledge of any abnormalities. X-ray, particularly, is an enormously valuable 
source of information. The various organs of the thoracic cage, and the chest 
wall itself, vary widely in the degree in which they obstruct x-rays, and con- 
sequently in the darkness of the shadow they make on the x-ray plate, and 
x-rays of this area are consequently frequently more informative than similar 
x-rays of other parts of the body. Few disease processes fail to distort normal 
X-ray appearances and thus reveal their presence, if not their nature. On the 
other hand, except for the information available by bronchoscopy and by cyto- 
logic studies, all the techniques of diagnosis applicable to the chest wall are 
indirect, and as a consequence their evaluation requires judgment and is fre- 
quently an expression of probability rather than certainty. 

One factor that must always be kept under consideration by the chest phy- 
sician is the delicate adjustments that the body itself continually makes when 
there is any abnormality or dysfunction in this area. The reaction of the body 
to abnormalities of the thoracic organs is very sensitive, and must always be 
taken into account. This is readily illustrated by a discussion of the considera- 
tions involved in the treatment of so apparently simple a thing as cough. 

The discussion of bronchiectasis is perhaps a further illustration of the 
complexity that results from the uniquely various reparative processes and 
readjustments of the human thoracie organs. It well illustrates the multitude 
of interacting factors that the physician must understand to evaluate one disease 
process, It further illustrates the potentialities of chemotherapy when it is 
intelligently, and perhaps even ingeniously, applied. 

The last subject, cancer of the lung, is a very brief discussion of one of the 
most serious problems that face modern medicine. The incidence of other forms 
of cancer has remained relatively stable; the incidence of cancer of the lung has 
increased enormously even in the last ten years. To the extent that it is a real, 
and not a statistical, increase, it approaches a problem in public health. This 
discussion is further intended to illustrate the importance of the education of 
the layman. Cytology, a recently developed diagnostic technique, is perhaps 
a good example of the steady, even when not spectacular, advance of medicine 
against man’s enemies. 

From the Division of Medicine, University of California Medical School. 


Read before the Sixth Annual Seminar for the Study and Practice of Dental Medicine, 
Palm Springs, Calif., Oct. 25, 1949. 


889 


ha Pie 2 ass sverure P2esFBae® ect easars vet 








890 SEYMOUR M. FARBER 


Cough 


Cough may be defined as the sudden and noisy expulsion of air from the 
lungs. It may be voluntary or it may be a reflex induced by irritation of the 
tracheobronchial or laryngeal mucosa. It has been the object of a good deal of 
laboratory and clinical investigation in the last twenty-five years, and as a result 
has been rather thoroughly re-evaluated. Coryllos, one of the pioneers in these 
physiological investigations, summed up the new point of view: ‘‘Cough is no 
longer a troublesome and annoying symptom requiring alleviation, but it is a 
phenomenon which plays an important part in the pathogenesis and the course 
of pulmonary diseases, and when skillfully directed may be of great value in 
treatment.’’ 

The cough reflex has its own control center, located in the medulla oblongata, 
in the neighborhood of the junction of the brain and the spinal cord and near 
the centers controlling respiration and vomiting. When cough appears as a 
reflex, nonvoluntary, it is usually due to the stimulation of sensory points at 
the bifureation of the trachea, at the pleural surface of the lungs, or just below 
the true vocal cords. It is divided into three rather well-marked phases: 


a. Inspiratory Phase.—Deep inspiration is followed by contraction of 
the vocal cords and the closure of the glottis. 

b. Compressive Phase-—The glottis remains closed while the chest wall 
is contracted and the diaphragm is raised. The air in the lungs is 
thus compressed, and intrapulmonary pressure may rise to about 
100 mm. above the normal atmospheric pressure of 760 mm. of mer- 
eury. 

e. Expulsive Phase.—The glottis is opened and the compressed air is 
allowed to rush out, explosively. At the glottis, this expelled air 
may reach a velocity of 360 feet per second. This velocity is con- 
siderably less deep in the lung, of course. 

Cough performs a useful function normally (when there is no disease 
process in the lungs) and in the presence of abnormalities. To normal lung 
funetion it is indispensable in keeping the lungs clear of foreign matter. It is 
well known that even in comparatively clear air a certain amount of particulate 
matter is inhaled with every breath. Though the chambers of the nose are 
normally very efficient in removing such material, some of it, particularly the 
smallest particles, is inevitably carried with the inhaled air into the lungs. A 
very small proportion of these particles actually succeed in reaching the terminal 
air sacs and must be phagocytosed, in a manner irrelevant to the question of 
cough. Most of it is caught by the lining of the trachea and the larger bronchi, 
and kept wet and sticky by the secretions of mucous glands and goblet cells. 
Once caught in this lining, the small particles of matter begin their slow journey 
back to the throat. This ejection is begun by the ciliated columnar cells of this 
area, cilia being fine, hairlike filaments which undulate slowly, passing such for- 
eign matter, together with sloughed mucus, toward the throat. The rate of move- 
ment is about an inch a minute. As they move into the larger bronchi they come 
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in contact with other particles, and tend to stick together. Thus the particles be- 
come larger and heavier. As they are moved into the trachea a second mechanism 
becomes most important in their elimination; this is a peristaltic action of the 
lining of the whole trachea. This moves them toward the throat more rapidly. 
However, neither of these mechanisms is actually able to transport them into 
the throat; the particles of mucus and foreign matter thus accumulate just below 
the true vocal cords. When they become heavy enough to stimulate the cough 
receptors there, they are carried out of the bronchial tree by the cough that 
results. 

In addition to the function of the blast of air in carrying particulate matter 
past the glottis, the cough accomplishes a less obvious although perhaps equally 
important function. At the end of the expiratory phase, a compression of lung 
tissue has been noted which expels fluids from the lesser bronchioles and the 
alveoli themselves. The effect of this ‘‘tussic squeeze’’ can be visualized if it 
is likened to the removal of water from a sponge by squeezing. It is the most 
direct mechanism for keeping this deepest area clear of fluids and foreign matter. 

When there is some abnormality of the bronchial tree or the lung tissue, 
inflammatory products such as edematous fluid, blood, and sloughed mucus fre- 
quently accumulate so fast as to overwhelm entirely the action of the cilia of 
the epithelial lining and the peristaltic action of the larger bronchi and the 
trachea. In such instances it is obvious that cough is almost entirely responsible 
for keeping air passages clear. 

On the other hand, cough, like most physiologic functions, ean occur at times 
when it is entirely nonfunctional. The ‘‘nervous cough’’ is the most common 
example, though it seldom becomes intense enough to be a medical problem. But 
external pressure on the trachea or bronchi, due to mediastinal inflammation, 
dilated blood vessels, tumors, and so on, can cause a paroxysmal cough that may 
become a serious medical problem. Infected paranasal sinuses are also likely to 
produce a moderately severe cough that performs no useful function and which 
weakens the patient. 

It is obvious, then, that every cough is an individual problem, and must be 
considered, so to speak, on its own merits. Ordinarily the best poliey is the one 
offering the minimum of interference. Sometimes, however, it requires control 
in one direction or another. 

Sometimes, even when a cough is directed to a useful function, it is desirable 
to suppress it to a considerable extent. Where there is a local infection of the 
lungs, cough can spread it to uninfected areas. Also, severe cough can be de- 
bilitating and prevent necessary rest. In extreme cases it may bring about pul- 
monary hemorrhage, vomiting, dyspnea, cyanosis, and even, indirectly, heart 
failure. Ordinarily the psychologic effect of a soothing syrup, with little real 
physiologic function, will sufficiently modify a severe cough. When more sup- 
pression is required, an anodyne which directly depresses the reflex center of 
the brain, such as paregoric, codeine, and morphine, is available. Such sup- 
pression requires much discretion, however, since ordinarily the accumulation of 
secretions in the bronchi is more serious than heavy cough. 
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At times a heavy cough may be inadequate to the need, particularly when 
an abnormality leads to the production of a tenacious sputum, Drinking large 
quantities of ordinary tap water oftentimes will loosen such sputum in an hour 
or so. When it does not, saline ‘‘expectorants,’’ ammonium chloride, and sodium 
citrate are mild but effective remedies. In certain instances potassium iodide 
may be required for relief. Particularly when the cough is asthmatic in charac- 
ter, bronchodilator drugs may be the most effective approach. These drugs act 
to dilate the smooth muscles of the smaller bronchi, making for freer passage 
for tenacious sputum accumulating deep in the lungs. 

When the patient is severely ill and debilitated, the cough may develop 
insufficient force to keep the lungs clear of excreted materials. In such in- 
stances, simple positioning of the patient may give relief; by lowering his head 
and upper chest gravity is enlisted. If further treatment is required, the ad- 
ministration of 90 or 95 per cent oxygen by mask, with carbon dioxide, stimulates 
the respiratory center and increases reabsorption of bronchial secretions. Cough 
thereby becomes less fatiguing. Also, if sputum is especially liquid, terpin 
hydrate may be used to decrease its amount. 

Regardless of the kind of cough, it must be remembered that it is only a 
symptom of an underlying condition, which is the primary concern of the phy- 
sician. Where this primary condition is an infectious process in the lungs 
themselves, the most effective and oftentimes the quickest relief for the cough 
is an attack upon the primary disease process with chemotherapy. Very quick 
results may often be had with a nebulizer, by which the proper drug can be 
sprayed directly into the lung with compressed oxygen or a foot pump. 


Bronchiectasis 


Bronchiectasis is a chronic and progressive disease of the bronchial tree, 
characterized by rather uniform dilatations of the middle-sized bronchi, usually 
throughout one segment or one lobe of a lung. These saclike dilatations are 
characterized, when viewed microscopically, by destruction of the elastic fibers 
normally found in bronchial walls. A second general characteristic is chronic 
or intermittent infection. 

The history of bronchiectasis is illuminating. Actually it has been known 
for about one hundred fifty years, but the first real study of the condition was 
made by the German school headed by Sauerbruch, around the turn of the 
century. In this study it was concluded that bronchiectasis was almost always 
a developmental anomaly, congenital, and was very rare. This was the generally 
accepted medical view until 1922. In that year two French doctors devised a 
technique for the injection of radiopaque oil into the bronchial tree before fluor- 
oscopy. This technique, which made the bronchiectatic condition readily identifi- 
able, eventually proved that bronchiectasis was by no means rare; since that 
time it has been recognized as the most frequent chronic lung disease en- 
countered in the practice of medicine, after pulmonary tuberculosis. 

Since 1922, bronchiectasis has been the subject of an enormous body of 
medical literature, but new facts frequently confused rather than clarified the 











DIAGNOSIS AND TREATMENT OF DISEASES OF CHEST 893 


nature of the condition. A major difficulty is the fact that two essentially simi- 
lar conditions arise for different reasons; bronchiectasis can be congenital or 
acquired. Sauerbruch had claimed that 80 per cent of all cases were congen- 
ital. Experience since the date of his publication indicates that this figure is 
extremely high, no authorities doubt that cases of congenital bronchiectasis do 
exist. Autopsies have occasionally been performed on infants in whom in- 
complete bronchial formations were clearly potentially areas of bronchiectasis. 
It has been found in connection with pulmonary cysts, which are demonstrably 
malformations. Last, a fairly large number of cases have been reported in 
which bronchiectasis was coexistent with malformations of other organs, par- 
ticularly with cysts of the pancreas; in the absence of other evidence such 
bronchiectasis is presumably congenital. 

Nevertheless, the great majority of instances of the disease are generally 
recognized as acquired. The most important controversy, however, concerns the 
way in which it develops. It will be noted that two characteristics are included 
in the definition : abnormal and persistent dilatation, and chronic or intermittent 
infection. Such a definition lends itself to a ‘‘chicken or the egg’’ discussion : 
‘‘Does bronchiectasis develop because of a local infection, or does it begin with 
some kind of mechanical interference with the function of the area, which leads 
to a weakening of the bronchial walls, which in turn readily permits infection ?’’ 
The most common of the ‘‘mechanical’’ theories suggests that blockage of the 
bronchi above the area leads to malfunction and progressive deterioration ending 
in bronchiectasis. Perhaps all investigators concede that bronchiectasis can be 
so produced; bronchiectatie areas are consistently found beyond long-standing 
obstructions such as tumors and enlarged lymph nodes, and it can be produced 
in experimental animals by blockage. 

Nevertheless, perhaps the majority of investigators believe that most bron- 
chiectasis begins as an infection. From 75 to 85 per cent of all bronchiectasis 
in children develops following measles, whooping cough, pneumonia, or some 
other recognizable infectious process. Further, in from 60 to 90 per cent of the 
eases of bronchiectasis in adults there is a coexistent sinus infection. Such 
sinusitis is usually remarkably persistent, although it can be cured without 
benefit to the bronchiectasis. It seems almost inescapable that the two infections 
are somehow related, although the relationship is by no means clear. The most 
important evidence against the infection theory is the fact that in mass surveys 
instanees of bronchiectatie dilatation were found in which there were no sig- 
nificant symptoms. This is not conclusive evidence against the infection theory, 
however, because good health can minimize an infection without reflecting on 
its origin. 

It would seem logical, in view of this conflicting evidence, to regard bronchi- 
ectasis as a nonspecific condition in which either etiologic factor, blockage or 
infection, could be precedent. There is, unfortunately, evidence against this 
compromise view also, since in some ways bronchiectasis is highly specific in its 
manifestations. In the first place, fibrosis, by which the lung usually attempts 
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to repair damage to lung tissue, is notably absent in bronchiectasis. In the 
next place, even in long-standing and purulent infections, there is very seldom 
any spread, 

The most promising development in this etiological problem is the observa- 
tion, during the recent war, that an unusual number of cases of bronchiectasis 
developd among military personnel after cases of primary atypical pneumonia. 
This could take place even when the pneumonia itself was comparatively mild. 
It seems possible, at the present time, that the characteristic findings in bronchi- 
ectasis are due to an invasion of bronchial walls by a virus, which is really re- 
sponsible for the unusual but characteristic destruction of elements of these 
walls. The numerous bacteria that are found in the chronic infections are then 
merely secondary invaders attacking already weakened tissue. This theory fits 
well with the observation that no one type of organism is consistently found, and 
that the organisms that are found are frequently nonpathogenic inhabitants of 
the throats of healthy individuals. It would also account for a peculiar form of 
bronchiectasis, the so-called ‘‘dry’’ form, in which sputum is negligible and po- 
tentially infectious organisms rare, which is yet characterized by other classic 
appearances of the disease and most notably by frequent and oftentimes severe 
hemorrhages of the lung. 

The etiology is primarily a problem for the specialist and the men of the 
laboratories; the first problem in the practice of medicine is diagnosis. Here 
bronchiectasis loses much of its uniqueness. Like many other major conditions, 
its diagnosis depends to a great degree on the awareness of the possibility. 
Though it is not statistically demonstrable, we may be sure that the incidence 
of chronic ‘‘bronchitis,’’ ‘‘pneumonitis,’’ and ‘‘unresolved pneumonia’’ went 
down as the incidence of bronchiectasis, after its importance had been recognized, 
went up. Bronchiectasis, even more than most diseases of the chest, will be 
found as it is searched for. The most common indication is persistent cough 
with copious and frequently foul-smelling and blood-tinged sputum. Clubbing 
of the fingers and toes is not unusual. Positive diagnosis requires, ordinarily, 
the use of radiopaque oils in conjunction with x-rays. 

Until quite recently, almost all authorities agreed that the only adequate 
treatment for bronchiectasis was surgical excision of the damaged lung segment 
or lobe. True bronchiectasis probably always involves irreparable damage to the 
walls of the bronchi, and because of this damage, it was found impossible to 
clear up the local infection. Most patients chose an existence chronically troubled 
by ill health, sinusitis, and painful cough, punctuated frequently by more severe 
attacks, to the radical surgery involved. The physician’s reassurance that mor- 
tality had been reduced to something under 10 per cent did not always make the 
surgery more attractive. 

The obvious answer was chemotherapy, which seemed to promise a relief 
from symptoms even though no cure was technically possible. Initially, how- 
ever, results were discouraging. The damaged bronchi were too fertile a field 
of bacteria, and as fast as one of the numerous bacteria usually present suc- 
cumbed to the particular drug used, another, not susceptible, took its place. 
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Quite recently, however, there have been encouraging reports based on a new 
method. This method begins with a bacteriological examination to identify every 
organism involved in the infection. Then, for each organism present an effective 
antibiotic is selected from the now sizable list of these drugs available. The 
resultant collection is then administered until the patient’s sputum is clear of 
all organisms and until there is time for healing of the damaged tissues. By 
this method patients with chronic bronchiectasis have been freed of symptoms 
and have remained symptomless, at this date, for more than a year. Although 
the injection of radiopaque oils before a fluoroscope would probably reveal the 
characteristic dilatations of bronchiectasis at the base of the lung, from the 
patients’ point of view the result is something very like a cure. 


Primary Carcinoma of the Lung 

Tumors are large clusters of cells abnormal for the area in which they are 
found, or present in abnormal numbers. A tumor is not functional. The criteria 
for malignaney are difficult to define sharply. Microscopically there is always 
some distortion of cell structure. Clinically the criteria for malignancy usually 
include rapid growth, erosion into adjacent organs, and the ability to metastasize 
(to throw off clumps of cells into the blood stream, or other connective channels 
hetween one area of the body and another, which are capable of beginning 
new tumors). These characteristics are not always clear-cut, and in some in- 
stances it is difficult to determine whether a particular tumor is malignant or not. 
The basic question seems to be one of control, and tissue is malignant when the 
obscure mechanism which controls normal growth is ineffective. 

Primary earcinoma of the lung has been long known, being first mentioned 
in the sixteenth century, but it has come into prominence only in the last twenty 
years. From 1930 to 1940, the incidence, per thousand population, rose 80 per 
cent in males and 20 per cent in females; it now accounts for around 10 per cent 
of all cases of cancer diagnosed. Admittedly, a portion of this rise is apparent 
rather than real, and results from factors aside from an actual increase in the 
disease. For one thing, the rather rapid aging of the population is a factor; 
since cancer is primarily a disease of later life we increase the incidence of the 
disease by prolonging life. For another thing, diagnostic methods have much 
improved. The extensive use of x-ray has made a diagnosis of cancer of the 
lung much more likely, and new laboratory techniques, in the case of multiple 
cancers, make the determination of the original site much more reliable than it 
was twenty years ago. 

On the other hand, many investigators think this statistical rise may con- 
ceal a real rise. Various things have been suggested as possible etiologic agents. 
Cigarette smoking, for instance, has been frequently suggested as a predisposing 
factor. There have been investigations into the possible effect of various dusts, 
exhaust gases, and commercial chemical fumes. Some investigators have seen 
chronic lung infections, such as tuberculosis and bronchiectasis, as predisposing 
agents. None of these suggestions have been convincingly substantiated. Proof 


Res eeene tee 


cy 
oT 
. 
. 
q 
« 
. 
. 
. 
. 
‘ 
. 
. 
. 
. 


ss 











896 SEYMOUR M. FARBER 


that any of these agents were responsible for an increase in carcinoma must be 
statistical, and the general statistics are to date so complex that no conclusion 
has so far been possible. 

However, it was conclusively demonstrated, some years ago, that continued 
exposure to very moderate radioactivity definitely did predispose to cancer. 
In the case of the miners at Schneeberg, the increased incidence was large enough 
to put the matter beyond doubt. Recent investigations in this country have 
suggested that other occupations may lead to a real, though lesser, increase in the 
possibility of malignancy of the lung. 

Though investigations into etiology have been generally disappointing, 
certain etiological facts are startlingly self-evident. In the first place, from six 
to fifteen times as many men as women get cancer of the lung. This has been 
explained by the fact that women are more liable to other kinds of cancer, but 
the difference is too large for this explanation to be entirely convincing. In the 
next place, this particular malignancy has also a very definite predilection for 
the middle-aged and elderly; most cases oceur in the age group from 40 to 65. 
It does occur with some frequency, however, in young adults, and has been re- 
ported in infants. 

Caneer of the lung shares with other malignancies the problem of origin. 
Some idea of the tremendous complication of this subject can be gained by a very 
brief listing of some of the better-known findings that would have to be accounted 
for by an adequate theory of etiology : 


a. Certain types of benign tumors ean, after years of quiet, become suddenly 
and highly malignant. No investigator has to date been able to correlate this 
change with anything else. 

b. Many types of tumors (it has been suggested, unconvincingly, that car- 
cinoina of the lung is among them) arise from ‘‘fetal rests’’—clusters of em- 
bryonie cells which were not differentiated into functional cells as the organism 
matured. Such cell ‘‘rests’’ can become malignant after fifty or sixty years of 
absolute quiescence. 

e. Strains of mice have been bred which are highly susceptible to cancer. 
In some strains as high as 30 or 40 per cent will spontaneously develop one type 
of cancer or another. 

d. A virus has been isolated which causes cancer consistently when fed over 
a period of time to chickens. 

e. Exposure to radioactive substances often leads to malignancy. 


This multiplicity of factors, demonstrably involved in the genesis of cancer 
in one instance or another, would suggest that there may not be a single etiologic 
agent. Yet many investigators, on the basis of evidence too complicated for this 
article, feel that a common agent, or one set of predisposing conditions, will 
nevertheless someday be discovered. At the present time we can say no more 
than that some control mechanism, perhaps an obscure hormone, fails, and that 
a particular group of cells is allowed to begin an uncontrolled development. 

Diagnosis has been to date one of the major problems connected with car- 
cinoma of the lung; it is one of the most insidious of all malignant growths. 
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Frequently, for some time after the cancer has begun, the only evidence of an 
abnormal process may be a gradual loss of weight and noticeable weakness. 
Sometimes the patient remarks of loss of appetite, and a mild fever and ‘‘night 
sweats’’ are also found with some frequency. A cough, mild but chronic, is 
often the only respiratory symptom until the disease is well advanced. Some- 
times there is wheezing and chest pain. Rather frequently the first sign to 
alarm the patient is bloody sputum. Persistent ‘‘colds’’ may be a significant 
symptom. In from 5 to 15 per cent of all cases, however, there are no thoracic 
symptoms. Like many abnormalities of the lung, carcinoma leads to a noticeable 
clubbing of fingers and toes; this symptom is reported about one-fourth of the 
time. 

All of these symptoms can be rather readily overlooked. Statistically, 
earcinoma of the lung has an average course of around fifty-four weeks from 
the time symptoms are first noted. On the average, forty-six of these allotted 
weeks are allowed to pass before the condition is finally diagnosed. A portion 
of this time is lost between the time the patient first presents himself to the 
family physician and diagnosis, but most of the delay is due to the negligence 
of the patient himself. At the present time, the most important opportunity to 
cut down on the rate of lung cancer fatalities lies in the elimination of this in- 
terval. The best practice is to regard every male patient over 40, showing any 
of the above symptoms for no obvious and evident reason, as having carcinoma 
of the lung until it is proved otherwise. 

X-ray is a most important instrument for the diagnosis, once the condition 
is suspected. The malignant tissue is quite dense, and shows up clearly against 
the light lung fields if the tumor is sufficiently large. Also, since lung tumors 
are typically located in major bronchi, they frequently block the bronchi so 
completely as to cause the collapse of the lung segment depending on that 
bronchi, Such collapsed lung tissue is also quite dense and easily noticed. 

However, although a presumptive diagnosis of carcinoma can be made by 
x-ray in from 60 to 75 per cent of all cases, such a diagnosis is not conclusive. 
To diagnose cancer of the lung positively, some evidence as to the actual cell 
structure of the growth must be secured. Whenever a tumor is located in or 
adjacent to the trachea it can be directly viewed, and specimens secured for 
microscopic examinations by bronchoscopy. However, this location obtains in 
only about half of all eases of lung cancer, and such cases are less amenable 
to surgery than when the eancer is located at a distance from the trachea. 

Formerly, if bronchoscopy failed to provide conclusive evidence as to the 
nature of an abnormality in the lungs, an attempt could be made to secure a 
tissue section by a diagnostic puncture through the chest wall. Such a puncture 
is somewhat hazardous, and it is difficult to be sure the tissue withdrawn was 
actually from the suspected area. Quite often the surgeon preferred to do an 
exploratory operation, a major undertaking. 

Recently, however, a new technique, cytologic diagnosis, has been developed. 
This technique is based on the fact that malignant growths, particularly in the 
earlier stages, usually throw off millions of individual cells, singly or in small 
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clumps, which find their way into various body fluids. Theoretically, the dis- 
eovery of a single such cell in a body fluid, usually sputum in the case of car- 
cinoma of the lung, would be sufficient to diagnose carcinoma, since malignant 
cells are eccentric in development and structure. The technique, then, consists 
of the examination of the sputum (or pleural fluid, where pleural fluid is present 
in quantity) for malignant cells. Though experience has demonstrated that 
the difference between normal and malignant cells is not so sharply marked as 
theory would suggest, application of the technique has been very encouraging. 
Findings must be evaluated carefully, but it is frequently possible to say posi- 
tively that a given patient has cancer even when all other indications are absent 
or doubtful. 

A great advantage of the system is its simplicity. Sputum from ‘‘down 
deep’’ in the bronchial tree is collected with as little loss of time as possible, and 
is smeared on two-thirds of a glass slide. This slide is then dropped immediately, 
before it has time to dry, into a fixative of aleohol and ether. This is to prevent 
eell deterioration. After two hours in this solution, the slide can be removed 
and dried, and the cells will retain their characteristic appearance indefinitely. 
They are then ready to be passed through a series of stains. A trained tech- 
nician then examines all the cells on the slide carefully. Such technicians can be 
trained in four months. 

A diagnosis of carcinoma depends upon the finding of several of a group 
of possible criteria. There is no single appearance that is conclusive. However, 
perfection in one direction, at least, appears within our grasp; it is hoped that 
within a short time a positive report indicating the presence of cancer will be 
authoritative. A negative finding, of course, is another matter; there is no way 
of being sure that a malignancy, if present, has thrown off identifiable cells into 
this particular collection of sputum. To minimize this difficulty, five specimens 
of three slides each are required before a negative report is given. With such 
a precaution, the technique promises to be a reasonably accurate method of case 
finding. It is fast—reports are generally returned within twenty-four hours— 
and involves no hardship to the patient. 

Until 1933 there was no particular reason for a patient to cooperate toward 
a diagnosis of carcinoma of the lung; there was no remedy for the condition. In 
that year, however, Graham and Singer reported the first successful removal of 
an entire lung. In the first series reported, seven out of nine patients died on 
the operating table or soon after, but the techniques were rapidly mastered. At 
the present time better than 75 per cent of all patients so operated upon survive 
the operation ; and there is every reason to expect further improvement. 

However, though any improvement in prognosis over the ‘‘hopeless’’ of 
seventeen years ago is important, the prospects for the patient with carcinoma 
of the lung are still poor. So long as surgery remains the only attack on the 
condition, prognosis depends almost entirely upon the earliest possible diagnosis. 
At the present time, 60 per cent of all patients are already inoperable when 
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diagnosis is made, and another 25 per cent prove to be inoperable when the 
chest is opened. Only about 10 per cent of the patients with carcinoma of the 
lung now survive for five years after diagnosis is made. 
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CONTAGIOUS CHEST DISEASES, A PROBLEM IN THE PRACTICE OF 
DENTISTRY 


Seymour M. Farser, M.D., SAN FRANcisco, CALIF. 


HE many contagious infectious processes of the upper and lower respiratory 

tract are of particular interest to the dental profession, constituting, as they 
do, a very real occupational hazard. It is my intention to outline this hazard 
by a discussion of the nature of such infections, their course, and their treat- 
ment. The number of such infections is of course large, but it is hoped that 
some idea of the whole problem will be suggested by a presentation of four 
more or less representative processes, namely, the common cold, the pneumonias, 
fungus infections, and tuberculosis. 

Even a discussion so limited in area must be of necessity a mere sketch, 
since a real understanding of the simplest of disease processes involves a detailed 
knowledge of physiology and function. This difficulty can be met only by 
introducing into the discussion such physiology and function as is absolutely 
necessary wherever it is required for an understanding of the disease. The aim 
is a ‘‘working knowledge’’ of the diseases, the kind of understanding necessary 
to those who are frequently exposed to infection. 


The Common Cold 


The common cold is usually defined as an ‘‘acute catarrhal inflammation 
of the upper respiratory passages, frequently characterized by a slight fever and 
accompanied by moderate general discomfort and loss of energy.’’ This defi- 
nition is necessarily vague because the nature of the basic pathologie process 
and its origin are disputed. Because of this the cold admirably illustrates one 
of the most frequent and most difficult problems in experimental medicine: 
the difficulty of isolating one aspect of a complex process and proving it to be 
the critical factor in such a process. 

There are still many authorities who believe that the ‘‘common cold’’ is 
no single process at all. They believe that the spongelike tissues of the upper 
respiratory tract are subject to such a wide variety of internal and external 
influences that it is impossible to isolate one such influence as the etiologic 
agent. In other words, they regard the cold as the reaction of the sensitive 
upper respiratory passages to a variety of disturbances. Important evidence 
for this view is the similarity between the common cold and the so-called ‘‘ June 
eold.’’ Though these are often clinically indistinguishable, the ‘‘June cold’’ 
is indisputably of allergic origin and related to hay fever. 

Also important evidence for this view is the wide variety of environmental 
influences that the layman’s experience finds to be predisposing factors. Sudden 
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temperature changes, particularly chilling, hormonal and metabolic changes, 
and even psychologic disturbances are frequently followed by a cold. Those 
who find no common agent for the cold regard all these factors as capable of 
producing, at times, a psychosomatic reaction in the upper respiratory passages. 

It is of course obvious that chilling, for instance, is often an important 
factor in the contraction of a cold, but it does not follow that such an environ- 
mental influence is the principal etiologic agent. As a matter of fact, most 
authorities believe such environmental factors are merely predisposing in action, 
and that the ultimate agent in the condition is a virus. It has long been known 
that filtered nasal washings from infected patients can produce ‘‘colds’’ classic 
in their symptoms in healthy persons. That this agent is a virus and not an 
allergen is proved by the fact that it retains its virulence after being cultured 
and passed through several chick embryos. This scientifically demonstrated 
communicability is of course confirmed by clinical observation; people do 
‘‘eatch’’ colds from other people. 


The fact, however, that even among students of the condition several dis- 
tinet points of view ean be held indicates that the problem is no simple one. 
The clinical tests that common sense suggests have proved in practice very 
difficult to control scientifically, and evaluation has usually been a subject of 
disagreement. Further, the generally held theory of virus etiology is com- 
plicated by the recognition that more than one virus is involved. It has long 
been remarked that colds vary widely in severity, length of incubation, specific 


symptoms, and even site of primary involvement. This suggests different 
etiologic agents at work. In recent experiments this suspicion has been con- 
firmed by the isolation of two agents, presumably viruses, which produce colds 
substantially different from each other. 

Much of the discomfort of a cold, particularly the heavy, lingering cough 
that frequently follows the original nasal congestion, is thought to result from 
a secondary infection. Evidence at the present time indicates that the original 
infection ordinarily lasts from twenty-four to a maximum of forty-eight hours. 
Symptoms persisting beyond this length of time are thought to be caused by 
secondary bacterial invaders. These bacteria are usually the common flora 
often found in the nasal passages and throats of healthy persons. Such bacteria 
“an become pathogenic in the presence of damaged or inflamed tissue and be- 
come infectious themselves. A ‘‘chest cold’’ is perhaps always the result of 
such secondary infection. 

To date, there is no treatment for a cold beyond rest and the usual sup- 
porting measures to maintain general health. The older drugstore ‘‘medica- 
tions’’ have long been known to be of no effect on the primary infection at all. 
The newer antihistaminies are not thought to have any effect on the viral agent 
causing a cold; instead, they are actually directed to symptomatic treatment. 
They may possibly prevent the reaction of the mucous membrane to the virus, 
this reaction being indeed responsible for most of the symptoms. Such anti- 
histaminies are, however, drugs operating upon the nervous system, and caution 
is indicated during a prolonged period of evaluation. 
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None of the chemotherapeutics thus far tried have proved effective against 
the primary cold infection, although certain of the newer ones, particularly 
aureomycin, are effective against other viruses, It seems likely, therefore, that 
some such drug will eventually be available for use in exceptional cases. When 
symptoms persist beyond forty-eight hours, of course, penicillin or a sulfonamide 
will ordinarily give some relief. 


The Pneumonias 


Pneumonia is a generic term for any acute inflammatory consolidation of 
lung tissue. Until recently it was customary to subdivide this nonspecific 
description into lobar pneumonia and bronchopneumonia, both bacterial. With 
the advent of chemotherapy, however, those pneumonias unresponsive to both 
sulfonamides and penicillin have become increasingly prominent. These are 
the viral pneumonias. Barely suspected before chemotherapy, they have bulked 
increasingly large in the last few years, and they are now generally recognized 
as a Major pneumonie type. 

Lobar Pneumonia.—There are many bacteria which produce pneumonia, 
but eight or ten types of pneumococci are responsible for the specific form 
which, ten years ago, was responsible for from two-thirds to three-fourths of 
all cases reported. 

In all disease processes, of course, two factors must always be taken into 
consideration: the virulence and infectiousness of the etiologic agent, and the 
resistance of the host. In lobar pneumonia the condition of the host is much 
the lesser factor, and it consequently frequently attacks healthy adults. The 
pneumococci types responsible for lobar pneumonia are not characteristic of 
the flora of the throat of healthy adults, and the presence of one of these types 
in a patient’s bronchial washings is usually evidence of lobar pneumonia. 

Although exposure to the infecting agent is the most important factor in 
the contraction of lobar pneumonia, the efficiency of certain physiologic mech- 
anisms is also of importance. Ordinarily, the lungs are protected from foreign 
material and moisture droplets (in which bacteria are usually transported in 
the air) by the glottis, which prevents larger particles from gaining entry into 
the lower bronchial tract. Secondary, smaller droplets of moisture and dust 
are constantly removed from the larger bronchi and the trachea by the action 
of the cilia which line these passages—microscopically small filaments in con- 
stant upward motion. Chilling, alcohol, anesthesia, and shock considerably 
depress the effectiveness of the glottis and activity of the cilia, which might 
otherwise prevent the pneumococci from reaching the lungs in effective numbers. 
Thus, they are important predisposing conditions to contraction of the disease. 

When untreated, lobar pneumonia usually follows closely a typical ‘‘clas- 
sical’’ pattern. The incubation period, between exposure and clinically signifi- 
sant symptoms, seems to vary from about twelve hours to three days. The 
infected person may be without symptoms during this period or he may have 
a slight fever, slight respiratory distress, and mild general discomfort. 
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The actual onset of the disease is usually abrupt, heralded by chills and 
high fever. Initially there is usually a dry and painful cough, which gradually 
becomes productive. The ‘‘rusty’’ appearance of the sputum at this point has 
long been the elassie criteria of lobar pneumonia. The pathologie process is 
usually sharply limited in extent; at autopsy the demarcation between healthy 
lung tissue and the infected area is sharp. The process is one of consolidation ; 
the infected part of the lung is gradually filled with various reactive body 
fluids. Although the section of the lung affected is usually sharply delimited 
from healthy lung, some infection of adjacent pleura is common, and indicated 
by severe chest pains. Unless there is effective treatment, lobar pneumonia 
typically reaches a crisis in from seven to ten days, after which recovery is 
rapid. When there is no distinct crisis, recovery is slower. Before an effective 
treatment for lobar pneumonia was developed, mortality was quite high, but 
if the patient survived the critical period recovery was usually complete. 

Even before the advent of the antibiotics, however, the mortality rate of 
lobar pneumonia had been considerably reduced by antisera. It was during 
the development of such antisera that most of the classificatory work on pneu- 
mococci was done, since each pneumococeus type required a different serum. 

The introduction of the sulfonamides lowered mortality rates still further 
and was, in addition, a much less complicated and expensive treatment than the 
antisera. The sulfonamides usually brought the patient’s temperature back to 
normal in from twenty-four to forty-eight hours. Penicillin and succeeding 
chemotherapeutic drugs have since made death from uncomplicated lobar pneu- 
monia infrequent. 

In certain instances, it is still thought advisable to forestall lobar pneu- 
monia by immunization; bacterial suspensions for this purpose are available 
commercially. The Massachusetts Department of Public Health, for instance, 
verifies the effectiveness of this immunization and suggests its use in patients 
being prepared for major surgery, ia the very young and the very old, and 
in especially hazardous occupations. 


Bronchopneumonia.—A variety of organisms can produce bronchopneu- 
monia; the most common are streptococci, Friedlander’s bacillus, staphylococci, 
Hemophilus influenzae, and certain of the pneumococci (not ordinarily the 
same types as produce lobar pneumonia). These organisms are frequently 
found in the throats of healthy adults, and are usually of such low virulence 
that they are not pathogenic. Lung infection can result, however, when the 
normal resistance of the host is depressed. Consequently, bronchopneumonia 
is most common among the very young and very old, and it is also frequently 
found as a sequelae to other infections, such as measles or influenza. 

When bronchopneumonia occurs in a patient not especially susceptible to 
infection, it ean be presumed that a piece of foreign material or clotted blood 
has reached a lower bronchus and blocked off a portion of the lung. An infarct, 
in which a small blood clot from a wound elsewhere finally comes to rest in the 
lung and block cireulation, can lead to bronchopneumonia. It is important to 
remember that bronchopneumonia may be observed after dental surgery. Anes- 
thesias tend to suppress the protective glottal action described earlier; when, 
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in addition, quantities of blood and bits of foreign material, all contaminated 
by oral bacteria, are present in the mouth, it is easy to see how the conditions 
leading to bronchopneumonia can develop. 

Lobar pneumonia follows a specific pattern of infection and recovery ; 
bronchopneumonia does not. It may, particularly in the young, signalize its 
onset with a sharp rise in temperature and chills much like the symptoms of 
lobar pneumonia. More often it begins insidiously, with moderate symptoms. 
When it follows other illness, it may be indicated by a slight but persistent rise 
in temperature after the crisis of the primary disease has passed. 

Bronchopneumonia does not ordinarily resolve itself, as does lobar pneu- 
monia, when untreated. Occasionally it pursues a chronic and long-drawnout 
course; more often it is fulminating. Sputum is frequently copious and foul- 
smelling, but chest pain is neither so common nor so severe as is characteristic 
of lobar pneumonia. Even when the patient recovers, damage to the lungs is 
usually permanent and often extensive. 

Fifteen years ago bronchopneumonia was a very serious condition, and 
mortality rates were extremely high. Sulfonamides improved the situation 
greatly, but were not effective against many of the organisms causing the dis- 
ease, and particularly were not effective against one of the most deadly of 
them all, Friedlander’s bacillus. Today, however, one or another of the anti- 
bioties is effective against all the common infecting organisms, and the mortality 
rate for all bacterial pneumonias has consequently been remarkably reduced. 
If steps are immediately taken to identify the infectious organism, to permit 
the use of the most effective antibiotics, recovery is usually rapid and with 
minimum residual damage. In most instances temperature returns to normal 
within eighteen hours after treatment is begun. 


Virus Pneumonia.—Viruses are usually much smaller than bacteria. The 
real distinction, however, is that viruses always require live hosts, as bacteria 
do not, and consequently cannot be cultured. Further, when in live tissue they 
grow and multiply within cells rather than between them. The electron micro- 
scope has revealed to the eye many small viruses whose presence had been demon- 
strable earlier only by passing suspicious material through extremely fine filters. 

Several different viruses have been positively demonstrated to be agents 
in pneumonias, and other as yet unidentified types are thought to be capable 
of producing pneumonia upon occasion. About 60 per cent of all viral pneu- 
monias at the present time belong to the so-called primary atypical type. This 
is highly communicable; it often passes through several members of one family 
and, particularly in army camps, has occurred in well-marked epidemics. The 
method of transmission has not been certainly established. Fatalities are rare. 

The psittacosis virus causes not more than 10 per cent of all cases of virus 
pneumonia, but it is a much more severe form than the atypical. At times a 
mortality rate of up to 40 per cent has been reported. Most cases occur in 
people habitually around domestic fowls, and it is apparently contracted by 
the inhalation of the dried droppings of infected pigeons (particularly), barn- 
yard fowls, parrots, doves, or canaries. A few instances of transmission from 
one person to another have been substantiated. 
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The third most common type of virus pneumonia is caused by the same 
virus as is responsible for influenza. It represents, exclusively, a sequela to 
that condition ; although the influenza itself is highly communicable and notori- 
ously occurs in widespread epidemics, the generalized influenza precedes the 
localized pneumonie form in all patients. 

In addition to these three well-marked forms, other forms of virus pneu- 
monia representing infection by unidentified viruses do occur. Symptoms of 
all virus pneumonias tend to be similar; they include fever, cough (often dry), 
and general discomfort. There is ordinarily little chest pain and difficulty in 
breathing is unusual. They differ clinically one from another chiefly in severity. 
Primary atypical pneumonia is usually mild. Cases have been found in mass 
chest surveys in which there were almost no symptoms. Fatalities are rare. 
Other forms are generally much more severe. All types of virus pneumonia, 
however, resolve very slowly, and symptoms are often very persistent. 

In spite of the increasing attention it has drawn, diagnosis of a virus pneu- 
monia is still likely to be difficult. Such a diagnosis is often arrived at nega- 
tively; it is recognized as virus pneumonia because other possibilities have been 
eliminated. A cold agglutination test for primary atypical pneumonia and a 
complement fixation test for psittacosis have been deevloped, but their useful- 
ness is limited by the fact that the characteristic antibodies in the blood, upon 
which the effectiveness of the tests depends, may not appear in the blood stream 
of the patient until he is on the way to recovery. Radiography is important, 
since it reveals a pulmonie consolidation and eliminates such nonspecific diag- 
noses as ‘‘grippe,’’ ‘‘bronchitis,’’ and ‘‘severe cold.”’ 

Penicillin early proved somewhat effective in the treatment of psittacosis, 
but the other virus conditions could not be treated by chemotherapy until 
recently. Within the last two years, however, aureomycin has been used with 
success against other types of virus. Since this drug may be administered 
orally and is relatively nontoxic, it is likely to come into common use in the 
near future and make possible control of these pneumonias, as other chemo- 
therapeutics have contributed so largely to the control of the bacterial pneu- 
monias. 

Fungus Diseases 

Fungi are among the most omnipresent forms of life. Characteristically, 
they are filamentous plants, of simple structure, which grow in undifferentiated 
and irregular masses. Most of them are harmless to man, but a small group 
ean attack human tissue and are particularly inclined to become established 
in the lungs. The most common of these are: 

Coecidioidomycosis 
Actinomycosis 
Blastomycosis 
Sporotrichosis 
Moniliasis 











906 SEYMOUR M. FARBER 


Fungi are parasitic, which means they must feed on live tissue. However, 
man is not a natural host for any known fungus. Consequently, a fungus in- 
fection is contracted by exposure, usually over a considerable period of time, 
to a substance that is a natural and primary host for the particular type. Thus, 
blastomyeosis occurs chiefly in persons habitually around horses, pigs, and 
cattle, and in persons who handle the uneured hides of these animals. Sporo- 
trichosis, a plant parasite, is found chiefly in nursery men and farm laborers, 
particularly berry pickers. Actinomycosis, a grain parasite, is found in workers 
who handle grain, or dairymen. 

Of most interest to residents of the West Coast is coccidioidomycosis. The 
natural host of this fungus is unknown, but infection by it is endemic in Cali- 
fornia and Arizona, and particularly in the San Joaquin Valley. Unlike other 
fungus diseases, it can be contracted in relatively short periods of time, and 
its incidence seems to be increasing. However, no instances of transmission 
from person to person have been proved of any fungus disease; exposure to the 
natural host is required. 

Clinically, fungus disease of the lungs can take a variety of manifestations, 
ranging from the acute manifestations of a bacterial pneumonia to chronic forms 
resembling pulmonary tuberculosis. Coccidiodomycosis is usually milder than 
the other fungus diseases, and actually responds to treatment, in most instances, 
better than tuberculosis. All fungus infections tend to a generalized dissemi- 
nation, and skin lesions, oftentimes around the face and neck, are common. 
Actinomycosis is particularly likely to create sinuses from the lungs or other 
internal organs which drain through the skin, but other fungi may also do this. 
Nonspecific skin lesions, erythema nodosa, may mark the onset of any fungus 
infection. 

Actinomycosis responds well to both penicillin and the sulfonamides, but 
treatment of the other fungus infections is still largely supportive, consisting 
of general physical support and rest. Hope is held, however, that some of the 
newer antibiotics will eventually prove effective against other forms of fungus 
infection. 

Tuberculosis 


The mortality rate for tuberculosis in the United States has decreased over 
80 per cent in the past fifty years, and in the same period the percentage of 
infections reported has decreased about 40 per cent. Nevertheless, tuberculosis 
remains the primary infection of the lung, and is the leading cause of death 
among young adults. 

One reason for the continued seriousness of the disease is perhaps the com- 
plexity of the infecting process. In spite of the tremendous amount of attention 
tuberculosis has commanded in the last sixty years, some features of its origin 
and course are still disputable. Even the traditional division of such infection 
into the primary and reinfection phases has been questioned, though such a 
division is doubtless the most effective approach to basic description. 

The primary phase of tuberculosis begins in the lung in some nine-tenths 
of all eases. Typically, such an infection is self-limiting. It is usually confined 
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to one specific area of the lung and the lymph nodes which drain that area. 
Such infection, as seen in mass x-ray surveys, is very common; in depressed 
areas, and particularly in city slums, a large majority of young adults have 
x-ray evidence of having had such a primary infection, usually called the ‘‘Ghon 
complex.’’ 

The great majority of people developing this primary complex are able to 
overcome it without medical attention. Symptoms are mild or, apparently, 
sometimes nonexistent. After a short period of extension of the infected area, 
the body rather suddenly begins to develop antibodies which are able to cope 
effectively with the bacilli; the infection is contained and usually rapidly walled 
off by deposits of fibrin. 

The development of these antibodies is clinically demonstrable because of 
the development of a positive reaction to skin testing, which remains positive 
for an indefinite length of time afterwards. At the present time approximately 
50 per cent of the population of the United States has such a positive reaction 
to the tubercle extract. Some investigators believe these antibodies produce a 
degree of immunization from further infection, but this conclusion is by no 
means generally accepted. It is notable that in those patients whose primary 
infection is not brought under control but goes on to fulminating and general- 
ized tuberculosis such a reaction often does not develop, and in persons in the 
last stages of advanced tuberculosis the positive skin test frequently disappears. 
On the other hand, people with positive skin tests do develop the reinfection 
type of tuberculosis. The question is far from being resolved. 

The secondary phase, so-called reinfection tuberculosis, may occur years 
after the primary phase has become by all evidence entirely quiescent. Just 
why a particular patient, after years of apprent immunity, should suddenly 
develop tuberculosis gain is another of the major problems concerning which 
there is by no means any unanimity of opinion. Reinfection tuberculosis comes 
about because of a reactivation of the primary foci, endogenously. It has been 
demonstrated that the tubercle bacillus is a very viable organism; it will survive 
for months even when dried out or refrigerated, and live tubercle bacilli have 
been found in lymph nodes and old tuberculosis scars where they have appar- 
ently been entirely walled off for years. It is possible, and at times likely, that 
new factors in the environment enable such bacilli to escape their fibrosed 
sapsule and again become active. The fact that the incidence of tuberculosis 
varies inversely with the prevailing standards of living and nutrition can be 
used as evidence for this endogenous reinfection. It is also a fact that employ- 
ment involving excessive hours with much emotional strain seems to predispose 
to tubereulosis even when there is no particular source of further infection. 

At the same time, there is much evidence in favor of the theory that rein- 
fection tuberculosis results from further exposure. Most notable is the fact 
that doctors, nurses, and dentists seem particularly liable to the disease; in 
some sanatoria tuberculosis develops in as high as 10 per cent of the medical 
staff. The two views are not mutually exclusive; it is probable that reinfection 
tuberculosis can come about because of release of bacilli from an old foeus or 
through fresh exposure to a carrier. 
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Whatever the method of reinfection, this type of pulmonary tuberculosis 
accounts for the great majority of recognized cases. It begins very insidiously; 
usually the first signs of a disease process are a persistent feeling of weakness, 
loss of weight, and mild and irregular fever. There are no specific symptoms 
which point strongly to the disease. When the disease is active cough is perhaps 
the most common symptom; chest pain is also frequent, as are night sweats 
and some shortness of breath. Spitting of blood, the popularly recognized 
‘‘elassical’’ symptom, does occur in tubereulosis, but also occurs with many 
other chest abnormalities, and it is by no means invariable with any of them. 

Most reinfection tuberculosis begins in one or both upper lobes. The 
pathologie process is a slow but steady infiltration of the tissue surrounding the 
original foeus; this tissue gradually becomes inflamed and then consolidated 
(filled with infected body fluids). Gradually this infiltrated tissue dies, and 
the area fills with white material which is eventually liquefied and is usually 
then sloughed off into the bronchial tree. The end result is a slowly enlarging 
cavity. The chief defense mechanism of the body against this process is fibrosis ; 
and more or less fibrin is usually deposited around the cavity and tends to 
limit it. Even without medication of any kind, rest and good nutrition have 
in the past effected cures; very important to these cures is this fibrotic process, 
which is able, under favorable circumstances, to wall off the area of infection 
and perhaps permanently arrest the progress of the disease. Where the fibrosis 
is indequate, the material sloughed through the bronchial tree frequently estab- 
lishes new foci in the lower lobes and further extends the tuberculosis. 

A most important factor in the contro] of tuberculosis is the problem of 
detecting the disease early, before the patient really feels ill. The chances for 
recovery are very much dependent upon early diagnosis. So far as the in- 
dividual is concerned, such early detection requires alertness; a persistent mild 
fever and a significant loss of weight should always be investigated. From the 
public health point of view, the most important development has been the 
mobile unit for mass x-rays. Experience with these units to date indicates 
that about 3 per cent of all people so examined prove to have some previously 
unsuspected abnormality of the chest, and this abnormality is very often un- 
diagnosed tuberculosis. Although pulmonary tuberculosis is considerably on 
the decline in the United States (due to improved standards of nutrition among 
other things), it is estimated that 180,000 persons in this country today have 
frank, contagious, and undiagnosed tuberculosis. Their own recovery is jeop- 
ardized by the lack of treatment, and they are a continuing source of infection 
to others. 

Once a diagnosis is made, the physician is confronted by a considerable 
choice in treatment. The first effort, of course, is to encourage the maximum 
natural bodily resistance to the disease. At least for the first few months of 
treatment, sanatorium care is vitally necessary, to accustom the patient to the 
new regimen he must adopt, to educate him to the methods of taking care of 
himself, and to minimize the spread of infection to others. Primarily, the 
object of the physician is to reduce the activity of the inflammatory and con- 
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solidatory process. Second, he must close any cavities present, since they in- 
variably harbor millions of active bacilli. Bed rest is the basic treatment, of 
course; it contributes to the general strength of the patient and, possibly even 
more important, it reduces the volume of respired air by about 30 per cent, 
thus giving the lung tissue a better opportunity to repair itself. 

Until rather recently there was little the physician could do toward the 
accomplishment of his first objective, the arrest of the active, extending tuber- 
culous infection, except support the patient’s natural resistance to the infection 
and utilize collapse procedures such as pneumothorax. Then, in 1943, Waksman 
discovered streptomycin, the first effective agent against the tubercle bacillus. 
Though clinical evaluation since that time has perhaps dimmed the bright 
promise that some popular writers claimed for it, it has established this drug 
as a major method of attack against tuberculosis. The first difficulty encoun- 
tered was a tendency of the drug to damage the eighth cranial nerve perma- 
nently, creating labyrinthian disturbanees which affected balance, and occa- 
sionally causing deafness. These disadvantages are at the present time mini- 
mized by reduced dosage and increased drug purity; they will perhaps be 
further redueed by the use of a derivative salt, dihydrostreptomycin. The 
remaining disadvantage is more serious; tubercle bacilli often rather rapidly 
develop an effective resistance to the drug. In the continued presence of the 
drug some strains of bacilli even become streptomycin-dependent, that is, they 
may multiply faster with the drug than without it. At the present time, the 
physician can only carefully control dosage and limit the length of the treatment. 

In spite of these disadvantages, streptomycin is very useful in properly 
selected cases. It is very effective against certain types of extrapulmonary 
infections, and it sometimes works seemingly miraculous improvement in eases 
of early tuberculosis in which cavities are not large and in which fibrosis is 
not extensive. It can materially aid the effectiveness of the collapse therapies. 
Not least important, it has considerably lowered surgical mortality, and has 
made more patients available for surgical treatment. Before 1943, one of the 
chief disadvantages to the excision of an irrecoverably damaged lobe or lung 
was the frequeney with which such surgery was followed by extension of the 
disease process to previously healthy tissue. Preliminary treatment by strepto- 
mycin considerably reduces the incidence of this spread of infection. 

Streptomycin has become very important in the treatment of tuberculosis, 
though its use must be earefully caleulated, and the physician ean count only 
on one course of treatment. The preliminary experiments with certain newly 
discovered drugs, notably PAS and neomycin, are promising, and if any of 
them are clinically effective to any considerable degree, it will do much to 
overcome the chief handicap of streptomycin, the development of bacterial 
resistance. 

The second chief problem in the treatment of tuberculosis, the elimination 
of cavities containing bacilli, requires some kind of collapse therapy. Such 
collapse has two major effects: first, it diminishes the respiratory excursion 
of the infected lung, thus enhancing resorption of inflammatory exudate and 
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speeding reparative processes, and, second, it closes cavities. The kind of col- 
lapse therapy administered depends upon several considerations. The chief 
requirements are that it be extensive enough to rest the lung and close any 
cavities present, that it should be controllable by the physician, and that it 
should be as little disfiguring and debilitating as possible. 

The earliest, and still the basic, method of collapse is by pneumothorax, 
the injection of air between the outer pleura and the inner. The procedure is 
simple and safe and readily controlled, and collapse can be maintained as long 
as is desirable by ‘‘refilling’’ the air pocket at intervals. The physician also 
has available the phrenic nerve crush. This nerve controls the action of the 
diaphragm; through an incision in the neck of the patient the nerve can be 
exposed and either crushed or a portion of it excised. The effect of the operation 
is to raise the diaphragm high in the chest and paralyze it; a considerable degree 
of collapse is gained and the activity of the lung on the affected side is con- 
siderably diminished. Pneumoperitoneum can often accomplish the same 
result; the procedure consists of the injection of air into the peritoneal space. 
The effect is also to raise and immobilize the diaphragm. 

A more recent technique has in late years been much used for those patients 
in whom an irreversible collapse procedure is desired. This is thoracoplasty, 
consisting of the excision of sections of several ribs so as to allow the chest wall 
to collapse the diseased portion of the lung. It is the treatment of choice where 
lung damage and cavitation make permanent collapse desirable. 
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Oral Roentgenology 


SIGNIFICANCE OF CORRECT PROCESSING IN INTRAORAL 
ROENTGENOGRAPHY. I 
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HE importance of accurate processing in roentgenography in general and 

in intraoral roentgenography in particular cannot be overestimated. The 
finest type of equipment with a most accurate roentgenographie technique will 
be of no avail in obtaining a completely satisfactory roentgenograph as long 
as the processing of the exposed film is not being carried out correctly. All 
too frequently the splendid results achieved in the x-ray room are entirely 
nullified in the processing room. 

It is interesting to note that while the technique of correct processing, when 
compared, with all other factors in roentgenographie procedure, is often con- 
sidered as perhaps the simplest of all to perform (being a good deal more 
mechanical in character and not subject to great variations), a good many errors 
ordinarily are encountered during this operation. 

Without going into lengthy description of the various methods advocated 
and currently employed for processing intraoral films, we will endeavor to 
outline here a simple and entirely practical procedure as to how roentgenographs 
of correct density, good contrast, and practically without fogging (the latter 
fault so commonly encountered in periapical roentgenographs) can be pro- 
duced with uniform consistency and minimum expenditure of time. The 
method of processing offered and described here is the so-called ‘‘precision- 
inspection’’ technique. It is our opinion that perhaps only with this method 
of approach can the exposure time (always an unknown beforehand factor 
which sometimes varies as much as 50 per cent for different subjects and 100 
per cent for different regions of the same subject) be, in a measure, satisfactorily 
compensated in ease of misjudgment. Also, only with this method of process- 
ing will most of the unsatisfactory results due to incorrect timing of developing 
be done away with. 


Processing Room 


Relegating a small, cluttered up, dusty, and poorly ventilated clothes 
closet for processing purposes, quite a common present-day practice in some 
dental offices, is inconsistent with the production of satisfactory diagnostic 
roentgenographs and should at all times be strongly condemned. A clean room 
of appropriate size and facility for locking when in use is a prerequisite here. 

*Former Instructor in Oral Surgery, New York Post-Graduate Medical College Hospital ; 
Former Attending Oral Surgeon, Bellevue Hospital. 
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Another indispensable requirement is complete exclusion of all extraneous, 
as well as reflected, light from the processing room. Unless the room happens 
to have a window, the light streaks may usually be located somewhere around 
the door joints and the partition wall corners. To detect the light leakage, 
one must remain in the processing room in total darkness for at least four or 
five minutes. Only after the eye pupils have become sufficiently accommodated 
to the darkness will the extraneous light become clearly apparent. It is abso- 
lutely essential that a diligent effort is made to discover any existing light 
streaks, which have a way of penetrating through the most minute openings 
and which may frequently be located out of the direct vision of the operator. 
Of all materials tested, our experience has been that weatherproof rubberized 
strips, or, still better, a puttylike material sold under the name of Mortite, are 
best for sealing all minute openings and cracks. Frequent inspection for any 
newly developed light streaks is recommended also. A thorough plugging of the 
keyhole should, of course, not be overlooked. 

To minimize light refiection from the processing room walls, any opaque, 
light-absorbing paint applied to the walls and ceiling will be found, as a rule, 
quite satisfactory for the purpose. The employment of shiny or light-reflect- 
ing metal or porcelain fixtures, or even wearing a white starched gown or apron 
during processing should best be avoided. Any of these may cast additional 
illumination from the safelight upon the extremely sensitive-to-light film emul- 
sion surface, adding to the possibility of fogging it. 


Testing the Processing Room and the Safelight Lamp From Extraneous 
Light.—In order to test the lightproof qualities of the processing room, as well 
as of the safelight lamp employed for processing, place a coin upon a stripped, 
unexposed film for two or three minutes, locating it on the loading bench near 
the safelight lamp with its light turned on. Follow this by completely process- 
ing the film in the usual manner. If any outline of the coin, however faint, is 
discovered on the film surface, the processing room or the safelight lamp, or 
both, cannot be considered as safely lightproof, and every measure should be 
undertaken to correct the condition. To insure satisfactory roentgenographic 
results, it is suggested that such a test be made periodically every few months. 

With the exception of a properly constructed and entirely lightproof 
motor-driven ventilator, employment of a fan in the processing room should 
best be dispensed with. Operating the fan during processing may introduce 
some light inadvertently from the oceasional sparkling of the brushes, while 
its employment during the drying of the films may circulate dust particles, de- 
positing them on the wet film surface and causing irreparable spotting. To 
avoid the collection of humid foul air in the airtight processing room, it should 
best always be kept open when not in use. To prevent any of the spilled proe- 
essing solutions from evaporating and circulating in the processing room, with 
the ever-present possibility of damaging wet films, every trace of the solutions 
should be wiped away immediately after completing the processing. 

To minimize gathering of dust in the processing room, the room and par- 
ticularly the floor should always be kept free of all unnecessary things. As 
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an added precaution, all the processing equipment, including the loading 
bench, the glass of the safelight lamp, the floor, and even the walls and ceiling 
of the processing room, should be wiped off with a clean, wet cloth at frequent 


intervals. 


Processing and Other Equipment in the Processing Room.—With the par- 
ticular method of processing suggested in this paper, the following simple and 
inexpensive equipment will be found entirely adequate for obtaining satisfac- 
tory intraoral roentgenographs (Fig. 1) : 

a. A smooth wooden loading bench, about twelve inches in width and forty 
to fifty inches in length, securely attached with brackets to one of the walls of 
the processing room. (It is thought that ‘‘processing room’’ is a decidedly 
more appropriate name for the room where processing of roentgenographs is 
being carried out and should, therefore, best be substituted for the more com- 
monly used ‘‘darkroom.’’) Using smooth hardwood for the loading bench, 
or covering the top of the bench with a high-grade linoleum, or, still better, plate 
vlass, is always preferable to painting it. 

b. A well-sealed safelight lamp expressly made for dental x-ray purposes 
with a suitable glass filter and a small frosted electric bulb of the wattage as 
prescribed by the manufacturer. The Kodak safelight lamp or a Brownie 
safelight lamp, attached to the wall over the loading bench with a safelight 
series filter No. 2, will be found particularly satisfactory for all dental and 
oral roentgenographie work. Any possible leakage of white light around the 
joints of the safelight lamp should always be looked for and, when discovered, 
securely sealed. The chemically treated glass safelight filter deteriorates with 
age through oxidation and should best be replaced every three years. A 
cracked filter should, of course, be promptly replaced. The use of a small 
colored frosted electric bulb for processing purposes, in place of a standard 
safelight lamp, cannot be condemned too strongly. 

A definite location of the safelight lamp in relation to the loading bench 
and the equipment located on it is essential with the processing technique 
offered here. It should be attached to the same wall to which the loading 
bench is connected. It is positioned over the approximate center of the bench 
and at a distance of about eight inches above it. (The employment of a safelight 
lamp attached to the ceiling of the processing room is unsuitable.) 

e. Three small tanks, preferably of hard rubber, with well fitting covers. 
One of these tanks is to be used expressly for the developing solution and the 
other two, for the fixing solutions. The exact relative locations of the three 
tanks on the loading bench are also important here and should be as follows: 

The developer tank is located immediately under the safelight lamp and 
in near contact with the wall. This arrangement conveniently allows only a 
relatively short distance between the safelight lamp and the tank, without 
permitting the light from the safelight to strike directly into the developing 
solution. The two fixer tanks are to be located about ten inches to the right 


of the developer tank. 
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A good-sized heavy glass or earthen bowl filled with fresh cold water, for 


rinsing the film, is located on the loading bench between the developer and 
fixer tanks. 


TTT mo 
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Fig. 2.—Whenever a large processing tank is being employed for processing, the solu- 
tions in their relative location to the safelight lamp should be as indicated on the illustration. 
Superior processing will be accomplished with this arrangement. 








d. Whenever running water is available in the processing room, a great 
advantage, particularly in warm weather, one large three-compartment tank 
connected to the plumbing is decidedly preferable to any other arrangement. 
With the enployment of such a tank, the compartment with the developing 
solution should also be located under the safelight lamp and parallel with the 
wall of the room. <A smooth, heavy, flat wooden board of dimensions slightly 
larger than the top of the developer compartment, with a metal (chest drawer) 
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handle attached to its center, makes an ideal lightproof and easily removable 
cover for this readily oxidizable solution (Fig. 2). 

e. Two or three dozen single spring-type small x-ray clips are kept in a 
suitable container on the loading bench to the left of the developer or the large 
tank. The Monel metal film clips do not affect or become affected by the 
chemicals in the processing solutions. When correctly attached to the film mar- 
gin, they hold the films securely in place and are preferable to any other type 
of film holders, even if they do make slight indentations in the film margin. 
Rusty clips or clips with worn-out springs should best be discarded. 


























. Fig. 3.—Bending the conventional spring-type film clip, as shown on the illustration, 
will do away with the possibility of the film adhering to the tank wall, and result in better 
processing. 


The present type of small x-ray clip, when it is hung up with the film at- 
tached to it, vertically in the process tank, allows exceedingly little distance 
or space between the wall of the tank and the film surface adjoining it. Con- 
sequently, this arrangement somewhat impairs adequate circulation of the proc- 
essing solution about the film, which may from time to time result in a poorly 
processed film. In addition, the sometimes inadequate distance between the 
film surface and the tank wall may cause the wet film surface to adhere to the 
tank and result in incomplete development or fixation. To overcome such mis- 
hap, the film clips should be bent, as indicated in the illustration (Fig. 3). 

f. A large metal or fiber basket, for depositing the stripped film packet 
material, is kept to the right of the large tank or the small fixer tanks. 
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g. A small hand towel is suspended from the edge of the loading bench 
to the left of the developer or the large tank. 

h. An independent electric light outlet for a medium-sized frosted bulb 
is located to the left and alongside the safelight. 

i. A large-sized, lightweight, preferably dark-colored rubberized or linen 
apron, to protect the operator’s clothing or gown from chemical stains of the 
processing solutions, is suspended from the wall near by. 

j. A celluloid sponge, manufactured expressly for photographie purposes 
and used for squeezing out the excess water before the films are hung up to 
dry, is kept in a glass or enamel receptacle on the loading bench. 

k. A few strands of thin picture wire, used to support the film clips when 
the films are hung up to dry, are suspended between the walls of the processing 
room to the right or rear of the loading bench. 

|. A large-sized thick rubber (knee) pad kept on the floor in front of the 
loading bench will be found fatigue-saving, whenever a good deal of processing 
is being done. 

m. A ceiling light fixture will be found convenient for general illumina- 
tion of the processing room, but should never be employed during processing. 

n. A suitable waterproof container, such as a large rubber plaster bowl, 
for depositing the film clips after they are removed from the processed films, 
should be located to the right of the large or fixer tank. 

0. Some provision should be made to be able to lock the processing room 
door during processing. 

It cannot be overemphasized that the nature of the precision-inspection 
technique requires that all of the enumerated processing room equipment have, 
as described, a definitely fixed location, in order to facilitate faultless processing. 

Processing Solutions.—For satisfactory processing, a gallon or more of 
the prepared standard and preferably ‘‘regular-speed’’ x-ray developer and 
gallon or more of the prepared standard x-ray fixer solutions should be kept on 
hand. The regular-speed solutions are preferable to the high-speed solutions, 
which oxidize all too rapidly. The so-called ‘‘coneentrated solutions’’ supplied 
by manufacturers in quart containers, to which three quarts of water are added 
to make a standard developing or fixing solution, will also be found highly 
satisfactory. 

Whenever prepared solutions are unobtainable, they should, for con- 
venience’s sake, be prepared in gallon quantities from the supplied chemicals 
and strictly aceording to the manufacturer’s detailed instructions. Only dis- 
tilled water should be used in preparation of the processing solutions, since rust 
and other impurities may be found at times in tap water. The processing chemi- 
cals should best be mixed in individual clean enamel pails. The solutions should 
be stirred well for a few minutes, permitted to stand, and then stirred again. 
Only with this method of approach will all of the solid particles in the solution 
become completely dissolved. A separate stirring glass rod should be employed 
for each solution. The prepared solutions should best be stored in a moderately 
cool place in brown or amber-colored glass, hermetically sealed gallon bottles. 
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When using a large processing tank, as films are being processed, some of 
the solution is being gradually used up. This loss must be constantly replaced, 
particularly in the developer compartment. Instead of employing a standard 
solution for this purpose which only accomplishes a proper maintenance of the 
solution level in the tank without compensating for its loss in strength, a so- 
called replenishing solution (a solution which is considerably stronger than the 
standard type) should be used. 

Inasmuch as each of the two processing solutions, the developer and the 
fixer, which is also sometimes called ‘‘hypo,’’ has its own individual character- 
istics and properties, we will briefly discuss each of the solutions separately. 

Principal Properties of the Developing Solution.— 

a. It rapidly deteriorates through oxidation by exposure to air or light, 
especially when strong alkalis are present. 

b. It rapidly loses its potency through use and age. 

ce. It does not materially deteriorate from variations in temperature. 

d. It does not precipitate. 

e. It tends to fog the film when it contains strong alkalis. 


To minimize deterioration of the developing solution the following meas- 
ures are herewith suggested: 

a. The solution (in processing tank or storage bottle) should always be 
kept well covered, when not in actual use. It should not be needlessly left 
exposed to air or light even for short periods of time. 

b. The level of the solution, especially in the processing tank, should be 
maintained as high as possible, in order to minimize the amount of air trapped 
between the level of the solution and the inner surface of the tank cover. The 
reserve solution should be transferred to smaller-sized bottles as the solution 
is being used up. This arrangement will also cut down the amount of air 
trapped in the bottle and thus minimize oxidation and consequent deterioration 
of the solution. 

To determine the existing quality of the developing solution, the follow- 
ing can be stated: 


The color of the solution becomes affected gradually with age, usage, and 
ever-present oxidation. From crystal-clear transparency, its color slowly and 
gradually changes to first, yellow, then brown, dark brown, and finally cloudy 
green. When the first color change becomes apparent, the solution should 
be discarded, even if it still seems to retain its developing properties. This is 
important, since a developing solution in such a condition may sometimes pro- 
duce fog and affect the contrast quality of the films. 

Bearing in mind that first-class quality diagnostic roentgenographs can 
only be obtained with fresh, undeteriorated solutions and that the cost of the 
solutions, even when changed frequently, is small, when compared with the 
value gained from such roentgenographs, the solution, when used in large-sized 
tanks, should be changed at least once every month. Entering the date when 
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the solution has been changed in some convenient place in the processing room 
will be found a convenient measure to remind the operator when such change 
is needed. 

The weekly change of the developing solution, when a small tank is used, 
will provide the operator with a freshly potent solution at an approximate cost 
of only one or two cents per day. Before the tank, large or small, is replenished 
with a fresh solution, it should always first be thoroughly scrubbed with a 
curved, stiff-hair or fiber brush. If this measure is overlooked, some of the old 
chemicals adhering to the walls and especially corners of the tank inadvertently 
will be mixed with the fresh solution, causing its oxidation and shortening its 
life. Before the solution is transferred from the bottle container, it should be 
vigorously shaken to create a better chemical balance. The lip of the bottle, 
after it is uneorked, should be wiped off before the solution is poured into the 
tank. 


Principal Properties of the Fixing Solution.— 

a. The fixing solution is not subject to oxidation and may therefore be 
left exposed to air and light. However, because of evaporation and gathering 
of dust, it also should be covered. 

b. The solution loses its potency through age and inadvertent admixture 
of water, though a good deal slower than the developing solution. 

ce. The solution, being acid, gradually deteriorates and becames neutralized, 
when some of the developing solution is accidentally mixed with it. Thorough 
rinsing of films in water after they are removed from the developing solution 
and before they are deposited into the fixing solution will prevent this from 
oceurring. 

d. The salts in the solution sometimes precipitate when maintained for long 
intervals in an abnormally hot or cold temperature. 

e. The solution may stain the films if used after it becomes exhausted. 

To minimize deterioration of the fixing solution the following measures 
are herewith suggested: 


a. Every effort should be made to avoid transferring any of the developing 
solution, as well as any of the water used for rinsing off the films, into the fixing 
solution. 

b. Because the solution may precipitate when exposed to extreme tempera- 
tures, the storage container should be kept at a moderate temperature. When 
a precipitate is observed in the tank or storage container, the solution should 
be disearded, since no amount of shaking or agitating it will completely dis- 
solve the precipitate. 

To determine the existing quality of the fixing solution, the following can 
be stated: 


Because the potency and other chemical qualities of the fixing solution, 
which remains crystal-clear for an indefinite period of time, cannot be judged 
by changes in color, as can readily be done with the developer, the following 
factor must be taken into consideration: whenever a developed film, after it is 
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placed into the fixing solution, does not become clear of its silvery-white shadows 
in less than two or three minutes, the solution may be considered as partly 
exhausted and not entirely safe. Still another way to determine the condition 
of the fixing solution is to subject it to a test with ordinary litmus paper. When 
the solution is still potent and active, the litmus paper will remain red when 
dipped into the solution. However, when the litmus paper turns blue, the solu- 
tion should be discarded. 

To preserve films for record purposes, a highly important factor to re- 
member is that though films, when fixed in partly exhausted solutions, at first 
appearing quite satisfactory, will become discolored and unsuitable for diagnos- 
tie purposes within a short time, because of the unfixed silver salts remaining 
on their surfaces. Another important factor to bear in mind ds the fact that 
an exhausted fixing solution will produce roentgenographs lacking crispness 
and clarity, and sometimes may cause swelling of the emulsion, which, when 
dry, gives a crinkly appearance to the film. Under no circumstances should 
an old, completely exhausted fixing solution be replenished with fresh solution. 


369 East 149TH STREET. 








Professional News Items 


School of Dentistry, University of Pennsylvania, Postgraduate Course in 
Teaching Methods for Teachers of Endodontics and Clinicians 
Fee $75.00 Enrollment limit 15 


Tentative roste: 
Vonday, Sept. 11, 1950 


9:00- 9:50 A.M. Principles of learning and teaching Dr. MeMullin 
10:00-10:50 A.M. Psychology of teaching Dr. Bakes 
11:00-11:50 A.M. Principles of learning and teaching (cont’d) Dr. MeMullin 
2:00- 2:50 pm. Psychology of teaching (cont’d) Dr. Bakes 
3:00- 3:50 p.m. Principles of learning and teaching (cont’d) Dr. MeMullin 
1:00- 4:50 p.m. Psychology of teaching (cont’d) Dr. Bakes 


Tuesday, Sept. 12, 1950 


9:00- 9:50 A.M. Principles of visual form; their relationship to 
| ; 


learning process Dr. Shafer 

10:00-10:50 A.M. The use of audiovisual aids in teaching Dr. Shafer 

11:00-11:50 A.M. Preparation of visual aids for teaching Dr. Shafer 

2:00- 2:50 p.M. Preparation of lantern slides and motion picture ' 
films Dr. Howarth 

3:00- 3:50 p.m. Principles of public speaking Dr. Chester 

$:00- 4:50 p.M. Demonstrations and critique Dr. Chester 


Wednesday, Sept. 13, 1950 


9:00- 9:50 a.m. Techniques for teaching endodontics Dr. Grossman 
10:00-10:50 A.M. Demonstration lesson Dr. Grossman 
11:00-11:50 A.M. Critical evaluation Dr. MeMullin 
2:00- 2:50 p.M. Teaching the technique course Dr. Grossman 
3:00- 3:50 p.m. Teaching the technique course (cont’d) Dr. Stewart 

$:00- 4:50 p.m. Reeord forms, evaluation of data Dr. Grossman 


Thursday, Sept. 14, 1950 


9:00- 9:50 A.M. The lecture course. Teaching aids. Dr. Grossman 

10:00-11:50 A.M. Demonstration: clinical teaching by demonstration Dr. Grossman 

2:00- 2:50 p.m. Teaching in the clinic Dr. Grossman 

3:00- 3:50 p.M. Postgraduate and graduate teaching Dr. Grossman 

1:00- 4:50 p.m. Conference on the course Drs. MeMullin and 
Grossman 


Teaching Staff 


Dr. T. E. MeMullin Associate Professor of Education 

Dr. Frank P. Bakes Assistant Professor of Psychology 

Dr. Hugh M. Shafer Associate Professor of Education 

Dr. Willard A. Howarth Assistant Instructor in Operative Dentistry 
Dr. Allan G. Chester Associate Professor of English 

Dr. Louis I. Grossman Assistant Professor of Oral Medicine 

Dr. George G. Stewart Instructor in Oral Medicine 
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Oral Surgery Recognized by the Blue Shield of Massachusetts 


Beginning on Sept. 1, 1950, and continuing for a period of one year, Massachusetts 
Medical Service (Blue Shield) plans to provide benefits for surgical services rendered to a 
hospitalized bed patient by an oral or dental surgeon who has entered into an agreement with 
Blue Shield to provide such services. A hospitalized bed patient is one who is registered as 
an inpatient in a licensed general, maternity, or acute contagious disease hospital. Benefits 
will not be provided for treatment rendered in the home, office, or hospital outpatient de- 
partment. 

This extension of benefits is in the nature of an experiment which, if successful, will 
be continued as a permanent feature of the Blue Shield program. 

If you are on the staff of a licensed general, maternity, or acute contagious disease 
hospital and are interested in participating in this aspect of the Blue Shield program, write 
to Charles G. Hayden, M.D., Executive Director, Massachusetts Medical Service, 38 Chauncy 
Street, Boston 11, Mass., who will send you application forms together with other pertinent 
information. 

This undertaking has the approval of the Massachusetts Dental Society. Its details 
have been negotiated by Drs. Walter Guralnick, Kurt H. Thoma, and Frank W. Rounds. 


PRESIDENT, MASSACHUSETTS DENTAL SOCIETY, 
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Collective Review 


BACTEREMIAS OF DENTAL ORIGIN. II. A STUDY OF THE FACTORS 
INFLUENCING OCCURRENCE AND DETECTION 


LEONARD Rostnson, D.M.D., M.S.,* FreperIck W. Kraus, M.D., D.M.D.,** 
JosEPH P. Lazansky, M.D., D.M.D.,*** Ratpo E. WHEELER, M.D.,**** 
SuNYA GORDON, AND VILMA JOHNSON, Boston, Mass. 


Introduction 


(Continued from the April issue, page 531.) 


A SURVEY of the literature indicates that the frequency with which bac- 

teremia occurs following operative procedures in the oral cavity has not 

been clearly established. Reports of such studies also differ considerably in 
From Tufts College Dental School. 


Investigation during the period Nov. 1, 1947, to Oct. 31, 1948, was supported by a grant 
from the Office of Naval Research, N7onr-463 Task Order No. 1. 


*Instructor in Oral Surgery; supported in part by a grant from the Veterans Admin- 
istration, V1001M-578, during the pericd Dec. 22, 19 48, to Dec. 21, 1949. At the present, 
Assistant Professor of Oral Pathology, U niversity of Alabama, School of Dentistry. 


**Instructor in Clinical Dentistry: supported in part by a grant from the King Founda- 
tion during the year 1949 


***Professor of Oral Surgery, Exodontia, and Anesthesia. 
****Professor of Bacteriology. 
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the blood sampling and culturing techniques employed. The present study was 
undertaken in order to define more clearly the conditions that give rise to 
bacteremia and to determine the most effective techniques in its detection. 


Method of Study 


Number of Operations.—This investigation is concerned with the oeeur- 
rence of bacteremia in 559 dental operations performed on ambulatory pa- 
tients presenting themselves for treatment at the Oral Surgery Clinie of Tufts 
College Dental School. 


Type of Operations.— 

1. Tooth Extraction— Among 404 eases, the occurrence of bacteremia was 
studied following single or multiple extractions performed either under local or 
general anesthesia. The first postoperative blood sample was collected within the 
first minute following completion of the operation. 

2. Tooth Rocking.—Twenty-four patients are included in this type of opera- 
tion, in which the first postoperative blood sample was taken immediately after 
tooth luxation. 

3. Other Surgical Operations —Among 31 patients, the occurrence of bac- 
teremia was studied after such operations as eyst enucleation, alveolectomy, re- 
moval of impacted or unerupted teeth. 

4. Periodontal Treatments.—This category consists of 72 patients who were 
subjected to tooth sealing. Among the majority. scaling was carried out on the 
four mandibular incisors for a period of ten minutes. The first postoperative 
blood sample was withdrawn at the completion of the sealing. 

5. Mastication—Twenty-one patients were asked to chew on a three-fourths 
inch eube of tough wax for a five- to ten-minute period, immediately upon comple- 
tion of which the first blood sample was taken. 

6. Root Canal Operations—Among 7 patients, blood was collected either 
immediately after reaming of the pulp canal or after sealing the apex with filling 
material inserted under pressure. The technique of operation was that com- 
monly employed in dental practice. A rubber dam and sterile instruments were 
employed, and an attempt was made to minimize trauma to the periapical tissues. 
Paper points that were employed in drying the canal were cultured. Unused 
points from the same container were similarly cultured and served as controls. 

Data collected from each patient were recorded on individual Keysort file 
eards, providing a convenient means of studying the relationship of the different 
variables present. These included such items as tooth vitality and mobility, 
gingival inflammation, presence of free pus, roentgenographic evidence of apical 
infection, the amount of manipulation, and the type of anesthetic employed, 


Blood Sampling and Culturing Techniques.—The present study has been in 
progress more than two years. During this period, modifications in both sam- 
pling and culturing techniques have been made from time to time. These 
alterations in procedure have been based on the results observed during the 
course of the investigation. 

A. Amount of Blood Taken and the Media Employed.—Blood was with- 
drawn from one of the veins of the antecubital fossa after the overlying skin had 
been prepared with tincture of iodine followed by aleohol. The blood samples 
taken were as follows: 

1. Preoperative blood sample (Sample A): This sample was withdrawn 
fifteen to thirty minutes prior to operation and consisted of 10 ¢.c. of blood which 
was added to a flask containing 100 ¢.e. of tryptic digest broth enriched with 0.1 
per cent dextrose. Among the initial 161 cases, this sample was usually sterile or 
yielded only bacteria considered to be contaminants; for this reason, the preopera- 
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tive sample was discontinued as a routine procedure but was taken occasionally 
as a check on contamination. A total of 270 preoperative blood samples have been 
studied. 

2. Blood sample taken within the first minute after operation (Sample B): 
In 432 out of 559 cases, 10 or 20 ¢.c. amounts of blood were collected from the 
patients and added to a single flask containing tryptic digest broth enriched with 
0.1 per cent dextrose which will be hereinafter referred to as ‘‘broth.’’ This 
broth was put up in flasks in the following amounts and with the following in- 
gredients added: 100 e.c. broth, 100 ¢.e. broth containing citrate and saponin,* 
or 50 ¢.c. broth containing ¢itrate and saponin. In five other cases, 5 ¢.c. of blood 
were similarly cultured. + Inthe presentation of results, this type of sample will 
be referred to as a ‘‘smgle portion’’ B sample. In 122 of 559 cases, 15 to 25 c.e. 
quantities of blood were collected and distributed as either 5 or 10 ¢.c. amounts 
among two or three flasks containing the various media just described. In the 
presentation of results, this type of sample will be referred to as the ‘‘multiple 
portion’’ B sample. 

3. Blood sample taken five or ten minutes after operation (Sample C): In 
377 of 559 eases, 10 ¢.c. of blood were added to a single flask containing 100 c.e. 
broth. In 9 additional cases 5 e.c. blood samples were similarly cultured. In the 
presentation of results, this type of sample will be referred to as the ‘‘single 
portion’’ C sample. 

In the initial 73 cases, this third blood sample was taken ten minutes after 
operation. Beeause no bacteria were recovered in these, the ten-minute interval 
was reduced to five minutes for the remainder of the study. 

In the last 47 eases studied, the 10 ¢.c. of blood withdrawn at five minutes has 
been divided into two 5 e.e. amounts, each of which has been cultured with 100 
e.c. broth. In the presentation of results, this type of sample will be referred to 
as the ‘‘multiple portion’’ C sample. 

4. Blood sample taken twenty-four hours after operation (Sample D): In 
67 cases, the patients have returned twenty-four hours after operation. At this 
time, pulse and temperature were recorded, and the patients were questioned as 
to whether or not they had experienced sweating or chills. Ten ¢.c. blood samples 
were collected at this time and ineubated with 100 ¢.c. broth. 

B. Bacteriologic Procedures—Blood samples were cultured aerobically. 
The flasks containing the blood-broth mixtures were incubated at 37° C. and were 
routinely opened for subeulture on the seventh and fourteenth days, or earlier 
if growth was suspected. When sufficient data had been accumulated to indicate 
that streptococci rarely appeared after the seventh day and that contaminants 
frequently did, the ineubation period was reduced to seven days. 

Streptococei were identified on the basis of serologic groupings, type of 
growth on blood agar plates, and biochemical reactions, The serologic grouping 
has not been completed to date. In the presentation of results, description of the 
streptocoeci recovered will be based on colony growth and the biochemical reac- 
tions employed by Frost and Engelbrecht.*? 

When organisms resembling diphtheroids were found on microscopic exami- 
nation, they were repeatedly subcultured. In some cases it became possible 
thereby to classify these organisms as streptococci. Only when this possibility 
was excluded were these organisms considered to be diphtheroids. 


Statistical Approach.—In evaluating the validity of apparent differences 
we used the fourfold table for the chi-square throughout and employed Yates’ 
correction whenever any one of the theoretical differences was five or less. In 

*The use of citrate and saponin was based on the study by Elliott," and was employed in 
this investigation to provide a basis for comparison of results with those obtained by other in- 
vestigators, notably Okell and Elliott. The final concentrations of citrate and saponin in the 
cultures were approximately 0.18 and 0.03 per cent, respectively. 
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so doing we have dealt with the detected cases of bacteremia as though they 
presented the actual number of all cases of bacteremia occurring in our series. 
Since we cannot be certain of having reached a 100 per cent efficiency of de- 
tection, we are bound to assume that there still remain an unknown number of 
undetected ‘‘ positives’’ among those cases that are counted as ‘‘negative.’’ 


Results 
The Types of Bacteria Recovered in the Various Blood Samples.— 


Preoperative Blood Sample.—Bacteria were found in 21 of 270 blood samples 
taken preoperatively. Staphyloce oc cus albus accounted for 14 of these, diph- 
theroids for 4, spore-formers for 2, and Staphylococcus aureus for 1. Strepto- 
cocci have not been encountered in the preoperative sample to date. 

Blood Samples Taken Within the First Minute After Operation.—Strep- 
tocoeci were recovered in 80 of 559 cases within the first minute after operation 
(Table VII). Other organisms, with Staphylococcus albus and diphtheroids pre- 
dominating, were recovered in 38 of 559 cases. 

Blood Samples Taken Five Minutes ci were de- 
tected in 32 of 360 instances where blood samples were taken five minutes after 
operation, while other organisms were found in 15. 

Blood Samples Taken Twenty-Four Hours After Operation.—In 67 cases 
where blood was collected twenty-four hours after operation, bacteria were found 
in 4. A streptococcus occurred once, a spore-former, twice, and Staphylococcus 
albus, onee. 





TABLE VII. NuMBER OF CASES AND NUMBER OF TIMES STREPTOCOCCI AND OTHER ORGANISMS 
WERE FouND 0-1 MINUTE FOLLOWING 559 SPECIFIED OPERATIONS 



































NUMBER OF STREPTOCOCCEMIA | ‘OTHER: ‘ORGANISMS* 

TYPE OF OPERATION CASES NUMBER PER CENT NUMBER PER CENT 
Single extraction (total) 100 13 13 5 5 

Local anesthesia 91 8 3 

General anesthesia 9 5 2 
Multiple extraction (total) | 304 62 20 27 9 

Local anesthesia 242 46 21 

General anesthesia 62 16 / = 
All extractions combined _ 404 75 19 32 8 7 
Other surgical operations 3 1 3 l 3 

(total) 

Local anesthesia 29 1 1 

General anesthesia 2 0 0 2 ee 
Rocking 24 1 4 2 i 
Se aling 72 3 a _ 3 eas le 
Root canal 7 -*. | oO ~— eee eee 
Mastication 2] | 0 | 0 0 0 





*Other organisms included: diphtheroids, 18 times, Staphylococcus albus 8, gram-nega- 
tive cocci, 4, Sarcinae, 3, gram-ne gative cocci together with Sarcinae, twice, gram-positive 
rods, twice, gram- -positive micrococcus, once. 


Nonstreptocoeeal growths occurred in 77 of 1,329 blood samples, an inci- 
dence of less than 6 per cent. There are several reasons for questioning the 
source of these: 


1. They were found in the preoperative samples and were never found 
both preoperatively and postoperatively in the same patient. Moreover, with 
one exception, they never appeared in more than one of the postoperative 
samples. 

2. The fact that these organisms occurred more often preoperatively than 
postoperatively suggests that their occurrence is unrelated to the operations 
performed. 
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3. These other bacteria were more often found seven and fourteen days 
after incubation, the times when the flasks were routinely opened and sub- 
cultured. The streptococci, on the other hand, were more often detected within 
the first two or three days. 


TABLE VIII. ResuLTs OBTAINED WITH VARIOUS BLOOD: BroTH RATIOS AT 0-1 MINUTE 
AFTER OPERATION 




















20:100 |  »10:100 | °° 5:100 ~ 10:50 cs* 
# + % =. $$ + & ; + & 

Single extraction 

Local anesthesia § 0 56 1 1 0 13 3 

General anesthesia 0 0 0 0 0 Oo 1 1 

Combined 5 0 0 56 1 3 1 0 0 14 4 29 
Multiple extraction 

Local anesthesia 124 9 58 14 0 0 13 3 

General anesthesia 23 3 3 0 4 2 2 0 _ 

Combined 147 12 8 61 14 23 4 2 50 15 3 20 
Total extractions 152 12 8 117 15 13 5 2 40 29 7 24 ; 
Other surgical operations 

Local anesthesia 16 0 2 0 5 1 

General anesthesia 0 Oo 1 0 = 0 uv ; 

Combined 16 0 0 3 0 0 5 1 20 
Rocking 24 1 4 - 
Sealing 72 3 4 . 
Mastication 9 0 0 a 
Root canal operations 5 0 0 

*cs with citrate and saponin. 


4. In the presentation that follows, it will be demonstrated that the recovery 
of streptococci was definitely increased by the use of ‘‘multiple portion’’ 
blood samples, both immediately after and at five minutes after operation 
(Tables IX, XI, and XIII). In contrast, the increase in recovery of nonstrep- 


TABLE LX. RESULTS OBTAINED WITH SINGLE AND MULTIPLE PORTION SAMPLING TECHNIQUES 
at 0-1 Minute AFTER OPERATION (EXCLUSIVE OF CASES IN WHICH 20:100 Was EMPLOYED) 





















































“SINGLE PORTION ” 
B SAMPLE 
10:100 or 10:100 cs* | ‘‘ MULTIPLE PORTION ’’ 
oR 10:50 cS oR 5:100 B SAMPLE TOTALS 
# + # + # + 

Single extraction 

Local anesthesia 70 4 16 4 86 & 

General anesthesia 1 = 8 4 9 o 

Combined 71 5 24 8 95 13 
Multiple extraction 

Local anesthesia 71 17 47 20 118 37 

General anesthesia 9 = 2 _ 30 11 39 13 

Combined 80 19 77 31 157 50 
Total extractions 151 24 101 39 252 63 
Other surgical operations 

Local anesthesia 7 1 6 0 13 1 

General anesthesia 1 0 1 0 2 0 

Combined 8 1 7 0 15 1 
Sealing 72 3 72 3 
Mastication 12 0 12 0 
Root canal operations 5 0 2 0 7 0 





*cs with citrate and saponin. 
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tococeal growths by the use of a ‘‘multiple portion’’ blood sample immediately 
after operation was far less than the increase observed in the case of strep- 
tococci. In the five-minute blood samples, the number of nonstreptococeal 
organisms recovered with the ‘‘multiple portion’’ blood sampling technique 
was actually less than that recovered with the ‘‘single portion’’ sampling tech- 
nique (Table XIII). Moreover, when the ‘‘multiple portion’’ sampling technique 
was employed, it was noted that streptococci were frequently recovered on two 
or more portions of the sample, while nonstreptococeal organisms never ap- 
peared in more than one of these portions. 

TABLE X (TABLE IX, COLUMN 2). THE NUMBER OF CASES IN WHICH A SPECIFIED MEDIUM 


Was EMPLOYED, THE NUMBER OF TIMES BACTEREMIA WAS DETECTED IN THESE CASES, THE 
NuMBER OF TIMES BACTEREMIA WAS DETECTED ON THIS SPECIFIED MEDIUM 





“NO, OF TIMES 


NO, OF NO, OF CASES | SPECIFIED MEDIUM 
CASES POSITIVE POSITIVE 
Cases in which 5:100 was employed with 96 37 Cy nn 
one or more additional media 
Cases in which 10:100 was employed with 73 24 14 


one or more additional media 
Cases in which 10:100 ¢cs* was employed 46 17 13 
with one or more additional media 


Cases in which 10:50 es* was employed 34 15 11 
with one or more additional media 





*cs — with citrate and saponin. 


For these reasons, it was decided that only those blood cultures in which 
streptococci were recovered should be considered as bona fide, while blood eul- 
tures positive for other organisms should be considered the result of contamina- 
tion. Although it is possible that streptococci may be contaminants while 
staphylococci and diphtheroids may in some eases be responsible for bacteremia, 
the weight of the evidence is in favor of the decision to consider organisms 
other than streptococci as contaminants. Subsequent references to positive 
blood cultures will, therefore, refer to blood cultures in which streptococci 
were found. 


TABLE XI. BLoop SAMPLES TAKEN FIvE MINUTES AFTER OPERATION: THE NUMBER OF CASES 
AND THE NUMBER OF POSITIVES OBTAINED WITH SINGLE AND MULTIPLE PoRTION BLoop SAMPLES 











COMBINED LOCAL AND 


LOCAL ANESTHESIA GENERAL ANESTHESIA | GENERAL ANESTHESIA 
SINGLE SINGLE | SINGLE 
PORTION MULTIPLE PORTION | MULTIPLE PORTION MULTIPLE 
BLOOD PORTION | BLOOD PORTION BLOOD PORTION 
SAMPLE BLOOD | SAMPLE BLOOD SAMPLE BLOOD 


10:100 OR SAMPLE 10:100 OR SAMPLE | 10:100 or | SAMPLE 



































Pa _ 5:100 4 2x 5:100° 5:100 | 2X5:100 | 5:100 

ieee, ee ie =e: # + |# + | # + zs > fF 4 
Single extraction 27 «+O 2 0 i ¢ 6 | ¥ 3(2)| 38 0 9 3(2) 
Multiple extraction —'| 174 16(7) | 11 3(3) | 29 2(2) | 20 5(3) |203 18(9)|31  8(6) 
Total extractions ~ |201 16(7) | 13 3(3) | 30 2(2) | 27 8(5) |231 18(9)|40 11(8) 
Other surgical operations) 17 1 | 3 0 | ;o itt i28 8 
Mastication tne re fF ff 160 |2 0. 
Sealing | 46 2 ok a 46 2 7 

Root canal operations so. | to. te 3 ~«(0 1 0 











( ) also positive in preceding 0 to 1 minute sample. 

Other organisms discovered in these cultures included: diphtheroids, 6 times, gram- 
negative cocci, 4, Staphylococcus albus, 3, Sarcinae, once, diphtheroid together with gram- 
negative diplococci, once. 
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Strains of Streptococci Recovered.—The streptococcal species according 
to Frost and Engelbrecht**? are listed in Table XTV. Of 156 strains of strep- 
tocoeci detected, 142 produced an alpha type of hemolysis on horse blood agar 
plates, while 14 produced no hemolysis. Beta-hemolytic streptococci were 
never found. 


Occurrence of Bacteremia After Operations Other Than Extraction.— 

1. Tooth Rocking.—A positive blood culture was detected once in 24 eases 
where the blood sample was taken immediately after initial loosening of the 
tooth in the course of extraction. In this procedure, 20 ¢.c. of blood were cultured 
with 100 ¢.e¢. of broth. 

2. Other Surgical Operations—Bacteremia was detected immediately after 
operation only onee in 31 patients. 

3. Periodontal Treatments.—In 72 cases where periodontal scalings were 
done, 5 positive blood cultures were obtained. Of these, 3 occurred immediately 
after scaling, while 2 were detected only after five minutes. 

4. Mastication.—Bacteremia was never detected in the course of mastication 
in 21 patients. 

Because the majority of positive blood cultures were obtained in the tooth 
extraction series, the presentation that follows will be based upon results ob- 
served in this type of operation. 

TABLE XII. COMPARATIVE EFFECTIVENESS OF SINGLE AND MULTIPLE PORTION BLOOD SAMPLES 
TAKEN Five Minutes AFTER EXTRACTION IN PATIENTS IN WHOM BACTEREMIIA 


Was Derectep At 0-1 MINUTE 


NO, OF THESE 


NO, OF CASES CASES IN 
IN WHICH WHICH C ‘“ SINGLE ‘« MULTIPLE 
B SAMPLE SAMPLE WAS PORTION ’’ PORTION ’’ 
POSITIVE TAKEN C SAMPLES C SAMPLES 

# . = + # 

‘*Single portion’’ B sample 36 24 6 24 6 
‘* Multiple portion’’ B sample 39 24 11 1] 3 13 8 
Total 75 48 17 35 9 13 8 


Relationship Between Blood Sampling Technique and the Detection of 
Bacteremia.—The results obtained with the ‘‘single portion’’ sampling tech- 
nique (Table VIII) reveal that a blood-broth mixture consisting of 20 ¢.c. blood 
and 100 ¢.e. broth provides conditions unfavorable for bacterial growth. In 
the largest series of cases available for study, the multiple extraction series, 
streptococci were recovered in 12 of 147 with this 20:100 mixture, while they 
were detected in 14 of 61 with a 10:100 mixture and in 5 of 19 where either 
a 5:100 or 10:50 (containing citrate and saponin) mixture was used. This dif- 
ference in results obtained with a 20:100 mixture and other blood-broth mix- 
tures is statistically significant. Therefore, in comparing ‘‘single portion’’ and 
‘‘multiple portion’? sampling techniques, those ‘‘single portion’’ cases in 
which a 20:100 mixture was used were excluded from consideration. 


TABLE XIII. PERCENTAGES OF CASES SHOWING POSITIVE CULTURES FOR STREPTOCOCCI AND FOR 
OTHER ORGANISMS WITH SINGLE PORTION AND MULTIPLE PORTION SAMPLING TECHNIQUES 
0-1 MINUTE 5 MINUTES 
SINGLE MULTIPLE SINGLE MULTIPLE | 
PORTIONS | PORTIONS | PORTIONS | PORTIONS 


PER CENT PER CENT 


DIFFERENCE 


PER CENT | PER CENT |DIFFERENCE 


Streptococci recovered 11.8 38.6 | +268 7.8 27.5 +19.7 
Other organisms 6.9 11.8 + 4.9 6.4 2.5 - 3.9 


recovered 
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The results clearly indicate that the ‘‘multiple portion’’ sampling tech- 
nique is more effective in the detection of bacteria in the blood than is the 
‘‘single portion’’ sampling technique. This difference was observed not only 
in the samples collected within the first minute after operation, but also at 
five minutes after operation. 

Blood Taken Within the First Minute After Operation (Table 1X).— 
Bacteremia was detected among 5 of 71 cases of single extractions where a 
‘‘single portion’’ sample was used, and among 8 of 24 cases where a ‘‘multiple 
portion’’ blood sample was used. Among multiple extractions bacteremia was 
found 19 times among 80 cases where ‘‘single portion’’ blood samples were 
used, and 31 times among the 77 cases where ‘‘multiple portion’’ blood samples 
were used. 

Blood Taken Five Minutes After Operation (Table XT).—Bacteria were 
not once detected among 28 cases of single extractions with ‘‘single portion’’ 
hlood samples, but were found among 3 of the 9 cases with ‘‘multiple portion’”’ 
hlood samples. Among multiple extractions bacteria were recovered from 18 of 
203 eases where ‘‘single portion’’ blood samples were used, and from 8 of 31 
cases where ‘‘multiple portion’’ blood samples were used. Moreover, from those 
patients having bacteremia within the first minute after operation, positive cul- 
tures were obtained more frequently at 5 minutes with ‘‘multiple portion’’ 
samples than with ‘‘single portion’’ samples (Table X11). 

When evaluated by chi-square method, all these differences appear to be 
statistically significant. Because the ‘‘multiple portion’’ blood sampling tech- 
nique appears to be a more effective method of detecting bacteremia than is the 
‘single portion’’ blood sampling technique, the results obtained with the former 
were adopted as the basis for subsequent analysis of the factors influencing the 
occurrence of bacteremia. 


TABLE XIV. STRAINS OF STREPTOCOCCI RECOVERED 

















TYPE OF HEMOLYSIS ON 
BLOOD AGAR 





STREPTOCOCCI* NO. OF TIMES RECOVERED ALPHA GAMMA 

S. bovinus 47 47 

S. mitis 42 31 11 

S. inulinaceus 24 24 

S. bovis 21 21 

S. pneumosimilis 7 6 1 

S. agalactiae 5 5 

S. equinus 3 3 

S. salivarius 2 2 

S. anhemolyticus 2 1 1 

S. nonhemolyticus I 2 2 

S. (unclassified ) 1 1 
156 142 14 





*Tentative nomenclature adopted from Frost and Engelbrecht. 


Influence of the Number of Teeth Extracted and the Type of Anesthesia 
Employed on the Occurrence of Bacteremia.—With the ‘‘multiple portion”’ 
sampling technique as the basis for comparison, we find that the greater the 
number of teeth extracted, the more frequently will bacteremia be detected. 
For example, bacteremia was detected among 15 of 49 patients for whom 1 to 
3 teeth were extracted (31 per cent), 15 of 37 patients having 4 to 6 teeth 
extracted (41 per cent), and among 11 of 15 patients who had 7 to 10 teeth 
extracted (73 per cent). The number of cases in this last category is small 
because our policy has been to limit extractions to one quadrant out of con- 
sideration for the patient. 
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There does not appear to be any relationship between the occurrence of 
bacteremia and the method of anesthesia employed (Table IX, Column 2), 
either among the single or multiple extraction groups. Because no statisti- 
cally significant differences were observed in the occurrence of bacteremia 
following single and multiple extractions performed under local or general anes- 
thesia, it was decided to combine these four categories and employ the over-all 
results in the evaluation of other faetors which might possibly influence the 
development of bacteremia. 


Relationship of Other Possible Factors Influencing the Occurrence of 
Bacteremia.— Analysis of the data indicates no apparent relationship between 
such factors as age, sex, tooth vitality and mobility, pocket formation, pres- 
ence or absence of free pus, gingival inflammation, radiographie evidence of 
apical infection, manipulation, and the occurrence of bacteremia following 
tooth extraction. Because of the uneven distribution of cases in the various 
months of the year, we cannot evaluate season as a possible factor. 


Duration of Bacteremia.—Bacteremia was detected in 18 of 231 patients in 
whom ‘‘single portion’’ blood samples were taken at five minutes (8 per cent) 
and in 11 of 40 patients in whom ‘‘multiple portion’’ samples were taken at five 
minutes (28 per cent) (Table XI). This is irrespective of whether bacteremia 
was detected in the previous blood samples taken immediately after operation. 
Of the 75 patients in whom bacteremia was detected immediately after operation, 
48 had blood samples taken at five minutes after operation. Seventeen of these 
were positive (9 of 35 on ‘‘single portion’’ samples, and 8 of 13 on ‘‘multiple 
portion’’ samples) (Table XII). Bacteria were never found in the blood sam- 
ples taken ten minutes after completion of the operation. These blood samples 
were of the ‘‘single portion’’ variety, however. 

Results Obtained in Those Patients Employed Two or More Times.—There 
were 92 patients in whom teeth were extracted on two or more occasions. For 
each of these, the sampling and culture techniques remained identical at the 
successive operations. Bacteremia was detected among 36, of whom 8 were 
positive twice, while none were positive more than twice. Among 28, bae- 
teremia was detected on one occasion only. This is consistent with what could 
happen by chance, and indicates that there does not appear to be an individual 
predisposition to bacteremia. 


Discussion 


The fact that no streptococci could be recovered preoperatively from the 
blood of 270 patients suggests that bacteremia does not occur spontaneously 
in presumably healthy individuals. The use of these samples as a control thus 
appears to be justified. The results observed in the preoperative blood samples 
are in general agreement with those reported by other investigators. 

In a previous publication by Lazansky, Robinson, and Rodofsky*® which 
was based on data collected within the first year of the study, certain conclu- 
sions seemed justified. Among these were statements to the effect that (1) 
the incidence of bacteremia was far less than the average reported in the 
literature, (2) there was a marked difference in the occurrence of bacteremia 
between single and multiple extractions, (3) bacteremia was of very short 
duration, and (4) bacteremia was detected more frequently in patients below 
the age of 30 and above the age of 60 than in patients aged 30 to 59. It was 
also suggested that there might be a seasonal variation in the incidence of 
bacteremia. These conclusions were all based on data obtained by the use of 
the ‘‘single portion’’ sampling technique. 

In the light of the evidence currently available, it appears that such con- 
clusions must be modified to some extent. These modifications all spring from 
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the fact that the ability to detect bacteremia is strikingly enhanced by the use 
of the ‘‘multiple portion’’ sampling technique. 


Incidence of Bacteremia.—By the ‘‘multiple portion’’ sampling technique, 
it has been possible to increase the frequency of detection of bacteremia from 
a level of 12 per cent, previously reported by us, to 39 per cent, which agrees 
with the average of results reported for streptococcus recovery by others. 
This advantage of the ‘‘multiple portion’’ sampling technique has never been 
mentioned by other investigators. 

Perhaps, when bacteria gain entry into the blood stream, they are few or 
unevenly distributed. This is suggested by the fact that bacteria were rarely 
found in all of the components of the multiple portion blood samples taken 
within the first minute after operation (Table X). Although there is good 
reason for believing that such factors as the blood:broth ratio and the nature 
of the nutrient medium can markedly influence the ability to recover bac- 
teria,** this unevenness of distribution was also observed in the five-minute 
blood samples. Here the two components of the ‘‘multiple portion’’ sample 
were identical, both in the blood:broth ratio and in the nutrient medium 
employed. 

Number of Teeth Extracted.—There no longer appears to be any appreci- 
able difference in the frequencies of occurrence of bacteremia between the extrac- 
tion of one tooth and of two or more teeth; there is a gradual rise in incidence 
resulting from extractions increasing with the number of teeth removed, and 
not a sharp distinction between single and multiple extractions. This change 
resulted in part from the use of the ‘‘multiple portion’’ sampling technique and 
may be explained tentatively with three assumptions. The first of these, the 
sparse or uneven distribution of bacteria in blood, has already been mentioned. 
The second assumption is that the number of bacteria gaining entry into the 
blood stream inereases as more teeth are extracted. The few organisms that 
gain entry into the blood stream during single extraction often escape detection 
when a single 10 ¢.c. blood sample is employed. When more teeth are ex- 
tracted, the number of bacteria thrown into the blood is inereased suffi- 
ciently to permit detection of bacteremia with a single blood sample. The 
observation that the frequency of detection of bacteremia appears to in- 
erease with the number of teeth extracted is consistent with this assump- 
tion. The third assumption is required for explaining why some media and 
techniques provide higher incidences when used with the ‘‘single portion”’ 
method (Table VIII). The favorable techniques may provide a better chance 
for survival of microorganisms, and this benefit will be disclosed best when 
the organisms are few. The experimental basis for the latter assumption has 
been presented elsewhere.** 

Duration of Bacteremia.—The incidence of bacteremia ten minutes after 
operation was studied only with the ‘‘single portion’? method. This sample 
was omitted after 73 cases failed to disclose bacteremia. Possibly multiple 
portion inoculation would reveal that bacter’mia is occasionally present ten 
minutes after the operation. 

At five minutes after extraction, the ‘‘multiple portion’’ method was used 
with 40 patients and showed bacteremia among 11 (Table XI). Eight of these 
were also positive on the sample taken immediately after operation. Appar- 
ently a bacteremia that begins within the first minute after operation is likely 
to persist for at least five minutes. 

Age and Other Factors Influencing the Occurrence of Bacteremia.—tIn the 
light of the additional data accumulated during the second year of the study, 
age no longer appears to be an important factor in the development of bac- 
teremia. 
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Such factors as pyorrhea, apical pathology, type of anesthesia, and degree 
of trauma have been commonly mentioned by other investigators as influencing 
the occurrence of bacteremia. In this study, pyorrhea was further subdivided 
into marginal gingivitis, presence or absence of free pus, degree of pocket 
formation, and amount of bone loss; pulpal and apical pathology were deter- 
mined by reaction to electrical stimulation, the presence or absence of a root 
eanal filling, and roentgenographie or anatomical evidence of apical bone 
destruction. These factors, when considered singly or in any combination of 
two or more, were found to have no influence on the occurrence of bacteremia. 

The type of anesthesia appears to be of little importance at this writing. 
No differences were noted between general inhalation and loeal anesthesia, 
and in the ease of local anesthesia, between infiltration and combined conduction- 
infiltration anesthesia. 

In our earlier publication,®® it was reported that moderate to extensive 
manipulation was significantly more conducive to bacteremia than was slight 
manipulation. With the multiple portion technique, the relationship of the 
degree of operative trauma to the occurrence of bacteremia ceases to be apparent. 
Our hypotheses here are the same as those which were advanced to explain the 
apparent difference between single and multiple extractions. 


Summary of Part II 


The factors influencing the occurrence and detectability of bacteremia of 
dental origin have been studied in 559 eases. The following conclusions appear 
from the data at hand: 

1. Detection of bacteremia is intimately related to the blood:broth ratio 
and the nature of the medium employed. By taking 15 to 25 ¢.e. quantities of 
blood and subdividing in 5 or 10 ¢.c. amounts among two or three flasks, it has 
been possible to detect bacteremia to a significantly greater degree than was 
possible with the use of a single blood sample (10 or 20 ¢.c.) added entirely to 
one flask and eultured. Of the various blood :broth mixtures employed, 20 :100 
was least favorable, while 5:100 was most favorable for growth. The addition 
of citrate and saponin to the medium appears to enhance the detection of bac- 
teremia. 

2. With the more effective techniques described in this communication, 
it has been possible to detect bacteremia in 39 per cent of cases immediately 
following extraction of teeth. In a large number of cases, bacteremia appears 
to persist for at least five minutes. 

3. In our small sample of patients having a large number of extractions at 
a single session, bacteremia was of much more frequent occurrence (73 per cent ) 
than where few teeth were removed at a time. 

4. The development of bacteremia appears to be unrelated to the age of the 
patient, the presence of dental infection, the type of anesthetic employed, or the 
amount of operative trauma. 

5. There does not seem to be any individual predisposition to bacteremia as 
evidenced by the fact that patients positive at the first extraction showed no 
significant tendency to be positive at subsequent extractions. 

The authors wish to express their gratitude to Dr. Richard S, Manly, Director of Re- 
search, Tufts College Dental School, for his suggestions in both the planning and development 
of the research, and in the preparation of this manuscript; to George E, Foley, Research As- 
sociate in Pathology, Children’s Hospital, Boston, Mass., who served with us as consultant 


bacteriologist. 
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Reviews of New Books 


Principles and Practice of Plastic Surgery. By Arthur Joseph Barsky, 
M.D., D.D.S. First edition. 499 pages, 1,029 illustrations. Baltimore, 
Williams & Wilkins Company, 1950. 


This is a well-written and coordinated text on plastic surgery which en- 
compasses the basic principles and many of the technical procedures in this 
field. The problem of writing a text on plastic surgery is a great one and of 
necessity must be limited mainly to techniques used by the author. This is a 
practical treatise based on the practice and clinical experience of the writer and 
represents operations which he has found successful in his hands. The book 
is well illustrated and written with a clarity of description and ease of reading 
which make it a worth-while volume. 

The first six chapters are based on fundamental principles and general 
considerations of the practice of plastic surgery. In Chapter I, the author 
states that the primary aim of any plastic procedure is based upon the interpre- 
tation of the extent of the defect, whether congenital or aequired, and then 
how properly and most effectively to repair this defect with respect to both 
function and esthetics. Form and function must always be paramount con- 
siderations. The psychological aspects of every case are given much emphasis, 
and are considered equally as important as the surgical treatment undertaken. 
The knowledge of tissue behavior and the eareful handling of tissues are stressed. 
Types of anestheties for various eases and pre- and postoperative care of patients 
are well reviewed. 

Chapters II to VI deal with the basie procedures underlying different types 
of plastic operations. Free skin grafts are classified, and the indications and 
contraindications for the epidermic, split thickness, and full thickness grafts 
are brought out. Asepsis should always be the rule in these cases; however, 
when an epidermie or split thickness graft is inserted into the mouth, the graft 
is almost sure to take due to the vascularity of the tissues. 

The use of flaps and tube pedicles is given in detail, and the necessary 
precautions in selecting this type of flap with respect to having an accurate 
pattern of the defect to be repaired and a knowledge of the color, texture, and 
thickness of the skin in the donor and recipient areas are emphasized. Indica- 
tions for this type of flap and the sites of predilection are well illustrated and 
discussed. 

The transplantation of tissue other than skin, viz., mucous membranes, fat, 
fascia, cartilage, bone, muscle, tendon, and nerve, are all well taken up, and the 
indications for their use stressed. The treatment of wounds, burns, frostbite, 
scars, keloids, hemorrhage, and shock are all adequately considered. 

Chapter VII deals with the various procedures for correction of congenital, 
traumatic, and neoplastic defects of the orbit. These are well illustrated and 
deseribed, with basic principles, indications, and contraindications enumerated. 
Chapter VIII presents the surgical considerations and rhinoplasty for nasal 
disfigurements of various types, i.e., correction of deviated septa, submucous 
resections, repairs for the saddlenose of congenital syphilis, and total or subtotal 
loss of the nose from trauma, infection, or malignancy. Chapter 1X treats with 
surgical consideration of malformations of the ear and the restoration of the 
external auditory canal. Harelip and cleft palate are classified and treatment 
described in Chapter X. 
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Chapter XI discusses the treatment of defects of the lips, cheeks, and jaws, 
including ectropion of the lips, microstomia, macrocheilia, loss of lip proper, and 
cicatricial contracture of the cheeks and jaws. On page 293, the author presents 
the wrong interpretation of Dr. Kazanjian’s operation for the restoration and 
deepening of the buccal suleus. Dr. Kazanjian’s operation is one in which the 
pedicle side of the flap is on the alveolar side of the jaw, and not on the lip or 
cheek side as represented. This flap is then sutured to the periosteum after the 
muscles have been detached from it, and the free edge of mucous membrane on 
the lip side is brought down to the edge of this sutured flap and held in position 
by mattress sutures through the skin. In this manner a suleus is created which 
is lined by mucous membrane on both sides with no raw area to granulate in, 
contracture following the operation being negligible. 

The treatment of the parotid fistula, the repair of facial paralysis by trans- 
plants of fascia lata, muscle pedicles, or nerve suture and transplantation, and 
cosmetic meloplasty for the correction of sagging skin of the cheeks and neck and 
wrinkles of the forehead are discussed and well illustrated. 

The section on mandibular prognathism is superficial and makes no mention 
of other than two operations: (1) the removal of a section of the body of the 
mandible on each side by an external approach and (2) severing the ramus of 
the mandible on each side using a Gigli saw and repositioning the mandible. 

The former is an excellent operation in indicated cases. <A variation of 
this operation, as done by Dr. Thoma, is from a complete intraoral approach 
with no external incision and scarring to be concerned with. If a tooth has to 
be extracted, this is done at the time of operation. By this method, a section 
of the mandible is removed from each side from within the mouth and the frag- 
ments held in position by a serew-lock orthodontie appliance for the mandible, 
and intermaxillary wiring for complete stabilization. 

The second type of operation has two important disadvantages, namely, the 
tendency for an open-bite to develop in many eases, and the fact that it is a 
completely blind operation. The method advocated by Kazanjian whereby the 
ramus is exposed from an incision above and behind the angle of the jaw and 
an angular cut made through the ramus by means of an osteotome is to be 
preferred as it obviates both these objections. 

In any of these cases, adequate fixation is extremely important, and the 
bands should be made and cemented on by an orthodontist rather than a general 
dentist, who in most cases is not equipped to make these appliances. 

While a local anesthetic, as advocated by the author, may be used in these 
operations, by far the most satisfactory one is a general anesthetic with endo- 
tracheal intubation. This permits the surgeon to operate unhindered by the 
apprehensiveness of the patient. The problem of postoperative vomiting follow- 
ing a general anesthetic has never been a factor with us when patients were 
properly prepared, and in all cases of operations for mandibular prognathism 
or fractures of the jaws done under general anesthesia, the teeth are firmly 
fixed into occlusion by intermaxillary wires at the time the operation is done, 
the endotracheal tube being left in place until the patient becomes conscious. 


Chapter XII deals with fractures of the facial bones. The author states, 
‘*It is generally conceded that the majority of simple fractures of the mandible 
are best treated by a competent dental surgeon... .’’ It is well recognized today 
that the competent oral surgeon, because of his advanced specialized training, is 
perhaps more capable of treating complex, as well as simple, fractures of both 
the maxilla and mandible than many specialists in other fields. 

Here again a local anesthetic is advocated on the basis that postanesthetic 
vomiting may cause asphyxia. If the patient is properly prepared prior to 
operation, a general anesthetic offers no problem and is a distinct advantage. 
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The use of a skulleap with traction wire passed through the angle in the 
fractured posterior edentulous fragment with an unfavorable line of fracture, 
as recommended by Dr. Barsky, would not appear to be the treatment of choice 
in these cases. Since an open operation is being done, transosseous wiring would 
be the best method and has the advantages of offering perfect approximation of 
fragments, minimum scarring, and obviates the necessity for the use of the 
skulleap which at best is not rigid and is usually very uncomfortable. 

The author also states, ‘‘In fractures of the condyle or its neck, there is no 
basis for the belief that ankylosis and deformity will result unless immediate 
open operation is resorted to... .’’ This is contrary to the opinion expressed 
by others (Thoma, Martin, ORAL SuRGERY, ORAL MEDICINE, AND ORAL PATHOLOGY, 
August, 1949). While simple fractures of the condyle are best treated by simple 
intermaxillary wiring, fracture dislocations of the condyle present a different 
problem, and the prevention of impairment of function and ankylosis should be 
considered in deciding what type of operation to perform if one is considered 
necessary. While the open reduction of a condylar fracture is admittedly a 
technically difficult one, it is well performed by those trained in its details. 

Fractures of the maxilla are discussed briefly with types of fractures and 
methods and appliances in not too much detail. Fractures of the zygoma are 
presented in the same manner. Not mentioned is the intraoral method by 
which reduction is accomplished by inserting an elevator through an incision 
in the buceal suleus in the tuberosity region. The elevator is positioned behind 
the zygoma and upward and outward pressure applied. This is a simple 
method which lends itself well to the reduction of simple zygomatic fractures. 

Fractures of the nasal bones are discussed briefly but adequately in this 
same chapter. 

Chapters XIII, XIV, and XV deal with the neck and trunk, the extremities, 
and the hand. Contractures of the neck due to burns, webbed neck, thyroglossal 
and branchiogenie cysts, mammaplasty, and surgical restorations of the male and 
female genital tracts are discussed. The restoration of surface tissues with 
adequate flexibility of the extremities is a problem which is well dealt with. 

The discussion of the plastic operations of the hand and the methods of 
reconstruction of injured or lost fingers, nerves, tendons, joints, and bone are 
extremely well done. Burns and contractures, polydactylism, and syndactylism 
are other defects covered in this section. 

Chapter XVI is a diseussion on prosthetic restorations for replacement of 
loss of tissue, with good sections on indications, materials, and techniques. 

Principles and Practice of Plastic Surgery represents a painstaking and 
untiring effort to present in a comprehensive form a practical application of 
the theory and practice of plastic surgery. The scope of the field is so broad 
that it is not practical to include every variation of an operation known to 
correct a particular defect. The operations described are those which have 
worked best in the hands of the author. However, a broader representation and 
interpretation of fractures of the facial bones and operations for correction of 
micrognathism and prognathism would add considerably to the merits of the 
book. 

The author is to be commended for his fine presentation and clearness of 
description and detail throughout. The publishers have done an excellent job 
in making this text physically attractive and easy to read. 

The volume is highly recommended as a text and reference for oral surgeons’ 
as well as specialists in plastie surgery. 

Epwarp L. SLEEPER. 
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ANESTHESIOLOGY 


Anesthesia. The Pharmacologic Actions of Procaine Given Intravenously as an Analgesic 
Agent. Robert M. Isenberger. Anesthesiology 10: 343, 1949. 


This article represents a review of the systemic effects of procaine given intravenously. 
Procaine has a special affinity for the sensory components of the nerve fibers because they 
are smaller (thereby exposing a greater surface area per unit of volume), and because 
they have a thinner myelin sheath. Thus, the differential penetration of procaine occurs 
with complete blockage of sensation before the transmission of motor impulses is abolished. 

Used intravenously, this drug produces moderate analgesia, relief of pruritus, and 
an increased peripheral circulation in a variety of clinical conditions. The action appears 
to be localized to the nerve and blood supply of the affected parts. There is some evidence 
that the metabolites, para-aminobenzoie acid and diethylaminoethanol, retain some of the 


activity of the injected procaine. 


DIAGNOSIS 


Su di un caso di sialolitiasi sotto-mascellare anomala. (An Abnormal Case of Mandibular 
Sialolithiasis.) Cesare Carducci-Artenisio. Clinica Odontoiatrica 5: 83, 1950. 


The salivary calculi are classified according to their place of origin as primary and 
secondary stones. The primary stones are formed, increased in size at their place of origin 
where they remain. The secondary stones are of the same nature as the primary ones, 
the only difference being that they are carried away from their place of origin by the 
salivary flow. They are generally composed of calcium phosphates, rarely of calcium 
carbonate, and exceptionally of urates. Their surface is mostly uneven and lobulated. 

The symptomatology of the sialolithiasis does not give positive data upon which 
especially at 


” 


diagnosis might be made. There are episodes, however, of ‘‘dental colics, 
the time of food intake. The colics are caused by spasm of the smooth muscles which 
encircle the Wharton’s duct. The pain is paroxysmal in character and radiates toward 
the tongue, the floor of the mouth, or the ear and temporomandibular ligament. Often the 
diagnosis presents difficulties if the history, inspection, palpation, and exploratory punc- 
ture of the Wharton’s duct result in negative findings. Even the roentgen examination 
may give an erroneous result, as it is well known that the chemical composition of the 
does not give radiopacity. The author, explaining this fact, 





stone—very often phosphate 
records that the roentgen rays are not impassable through metalloid elements (P.). Grenz- 
rays are advised for use in diagnosis. Another sign is the dilatation of Whartons’ duct, 
rendered visible by contrast fluids such as Lipiodol. The treatment is symptomatic. In 
some cases a mechanical dilatation and manipulation, as suggested by Thoma, brings an 
expulsion of the stone from Wharton’s duct, but in the majority of cases inflammatory 
processes are far advanced, necessitating surgical removal of the whole gland. 


A. & B, 
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ORAL PATHOLOGY 


Case Report of Tooth Substance Completely Developed About a Foreign Body. R. E. 
Barnes. Am. J. Orthodontics 36: 215, March, 1950. 


A ease is reported in which the patient at the age of 7 years had fractures of the 
mandible in two places, between the lower left lateral incisor and canine, and between the 
crowns of the forming premolars. To hold the fragments together, the mandible had been 
wired with silver wire, 0.050 inches in diameter. Recovery was uneventful. 

The patient was seen by the author at the age of 15 years. The mandibular left 
second premolar had failed to erupt. X-ray examination revealed the fact that the silver 
wire had been passed through the area of the developing second premolar tooth. 

The case was treated as one of usual impaction and appliances were constructed 
to make space for the impacted premolar. The tooth failed to respond to treatment, and 
it was felt that the silver wire had passed through the root of the tooth and prevented 
eruption. The wire was removed and the tooth brought into position. 

The author feels that this case proves that tooth structure can grow about a foreign 


body. 


=> oS 


Recherches sur las structure de la dentine humaine. (Research on the Structure of Human 
Dentine.) B. Kérébel. Schweiz. Monatschr. f. Zahnh. 59: 633, 1949. 


Favorable sections of teeth and a simple method of examining them by traversing 
light have permitted the observance of a definite reticular structure of the dentine. The 
method allows proving the existence of dentine canaliculi and the fibers of Tomes, and 
explaining them. 

The dentine prisms show in transverse and oblique sections, and the canaliculi anda 
fibers of Tomes can be distinguished. The center of the prisms is mineralized and can be 
ealled the calcified intereanalicular substance. The difference between enamel and dentine 


prisms lies in their direction and their structure. 


R. H. B. 


Ueber vergleichende Untersuchungen iiber die Kariesvorkommen an archaelogischem 
Schidelmaterial. (Comparative Investigations on Caries Frequence in Archaeological 
Skull Material.) O. Brinch and V. Moller-Christensen. Schweiz. Monatschr. f. Zahnh. 
59: 882, 1949. 


Former investigations on the caries frequency of the last thousand years have been 
proved to be of very little value because of defective material and loss of many teeth by 
careless exhumation and transport. The material which forms the basis for this paper 
was found during most careful and exact excavations of the convent of Aebelholt near 
Copenhagen, Denmark, where burying rights went back as far as 1180. Mller-Christensen 
conducted the exhumations from 1941 to 1947. Five indices were given for the judgment 
of scientific value attributed to the skull material found: (a) an archaeological index, i.e., 
percentage of teeth present as compared to the number of teeth present in vivo; (b) the 
comparative dental index, percentage of erupted teeth present compared to 32 as 100 per 
cent; (c) the pathologic dental index, percentage of teeth lost in vivo as compared to 32 
as the optimum; (d) the total dental index, percentage of erupted and unerupted teeth 
present as compared to the number of teeth present in vivo as 100 per cent; (e) the age 
index, which gives the average age of the investigated skull material. 

Out of 756 skeletons exhumed, 197 skulls were in perfect condition, and of the rest, 
373 skulls in defective condition were investigated. 

Caries frequency is closely related to the loss of the teeth in vivo, In 42.5 per cent 
of the defective skulls caries was found, whereas the caries frequency of the perfect 
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material was 54.8 per cent. The caries frequency of the teeth was 5.4 per cent for the 
defective material, and 5.9 per cent for the perfect material. Many mandibles of the 
mature and senile type have shown as many as 16 teeth. 

A close study of the tables which are the result of the investigation is necessary 
for a good understanding of the latter. Caries, seen through the ages, reached its first 
peak during the Roman reign, was lowest in the Middle Ages, and has risen to a universal 
disease in the nineteenth century and our times. 

R. H. B. 


‘*Black-Stain.’’ C. Leimgruber. Schweiz. Monatschr. f. Zahnh. 60: 124, 1950. 


Black stain is mostly seen in children. It is a brownish-black pigment belonging to 
the class of melanin pigments and is observed forming along the gingival line of the teeth 
in relatively caries-resistant individuals, It has been established that its colorless, basic 
substance is normally secreted by the salivary glands of epithelial origin. Furthermore, 
the pigment is a substance derived from the ‘‘maturation factor’’ by polymerization and 
oxidation. The maturation factor determines the resistance of the hard tissues of the 
teeth and is itself dependent on the formation of its components in blood and saliva. The 
synthesis of the maturation factor, however, must not exceed a certain measure above 
which it loses its biologie qualities. Thus, black stain is an inactive form of the maturation 
factor. It has been shown that it can be kept in its active form by the addition of small 
quantities of fluorine or of salts of oxalic acid. 

The result of the experiences proves the existence of the maturation factor; the 
visible proof is black stain and its importance regarding resistance to caries seems to 
be well established. 

Regarding fluorine prophylaxis, the author stresses his claim that fluorine does not 
transform hydroxyapatite into fluorapatite, but only searves to maintain the maturation 
factor in its active form, and to prevent its inactivation into black stain, and therefore 
has a purely catalytic action. 

R. H. B. 


Zur Symptomatologie und Differentialdiagnose des Rankenangioms der ange. (Symptoma- 
tology and Diagnosis of the Angioma Racemosum of the Cheek.) A. Becker. Ztschr. 
f. Laryng., Rhin., Otol. 10: 498, October, 1949. 


Angioma racemosum, which are frequently observed in the region of the head, do 
not belong to the true neoplasms. They are generally due to a fault in development pro- 
ducing a vessel hypertrophy. Resulting fibrosis causing a mass in which occasionally stones, 
so-called phleboliths, are found. 

In the case described by the author the region of the angle of the jaw was involved. 
The swelling was the size of a plum, elastic, and movable under the skin. On palpation 
three lentil-sized concretions could be felt which also were visible in the roentgen film. 
When eating, the swelling increased distinctly, only to regain its normal size after masti- 
cation of foods. The ducts of the salivary glands appeared normal. 

Histologic examination revealed a ball of veins with very thin walls, and thick- 
walled arteries. Some thrombi contained in the former showed complete calcification. 

The increase in the size of the swelling during eating of food was due to an increased 
blood supply during mastication with a stasis occurring in the veins. Treatment consists 
either of tying off the afferent vessels, or excision. 

E. P. 8. 


Ueber persistierende Milchzihne. (Persistent Deciduous Teeth.) H. Harnisch. Deutsche 
zahnirztl. Ztschr. 5: 120, 1950. 


The causative factors of the resorption of deciduous teeth are still obscure. The 
pressure exerted by the growing permanent teeth, the resorptive irritation caused by 
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them, and endocrine influences must be considered. Still more confused is the picture 
when the permanent replacement is missing. In some such cases resorption takes place, 
while in others the deciduous teeth remain, and function without being resorbed for years. 
The author shows that the degree of resorption of persistent deciduous teeth which are 
not being replaced is dependent on the degree of function they are subjected to. If func- 
tion is normal, the tooth standing in good position with normal occlusion and articulation, 
resorption of the deciduous tooth does not take place. If, however, the tooth is not func- 
tioning, because it does not participate in the lengthening process, its occlusal surface 
remaining at a lower level than that of the adjacent teeth, its roots become resorbed in 
a relatively short time and the tooth is shed. 

If the pulp of the deciduous tooth is necrotic, resorption is much slower than if the 


pulp is normal, and functional conditions then play but a minor role. 


H. R. M. 


Beitrige zum Stoffwechsel des Fluors. (Contribution to the Study of Fluorine Metabolism.) 
Th. v. Fellenberg and Hch. Schmid. Schweiz. Monatschr. f. Zahnh. 59: 793, 1949. 


‘*Guinea pigs, fed cod liver oil from birth, do not store more fluorine from their 
usual feed than control animals which are fed an equivalent amount of peanut oil. If 
there is such a thing as a favorable action of vitamin A and D on the structure of the 
teeth, it is not on the way over fluorine. 

‘*Guinea pigs which are fed, from birth, the amount of sodium fluoride per weight 
which is equivalent to 1 mg. of fluorine per day in adult men, store about 30% of it in 
bones, teeth and claws, mostly however in the bones. 

‘*Children who are given Vitamin F from early age, grow teeth rich in fluorine.’’ 


R. H. B. 


ORAL MEDICINE 


Treatment of Human Bites of the Hand. Elmer L. Grimes and Lewis C. Manges, Jr. 
Am, J, Surg. 78: 793, 1949. 


The authors analyze 70 cases of human bites of the hand, and conclude that the 
most important single factor in the treatment of this type of injury is to resort to the most 
scrupulous observation of surgical practice in the case of hand infections. It is further 
emphasized that large doses of penicillin render early cases of human bites of the hand 
almost innocuous. Stress is laid upon the fact that there is still need of general apprecia- 
tion of the seriousness of these human bites and of the necessity for hospitalization. More 
emphatic teaching on this point is necessary. The authors also condemn suturing of these 


wounds, 


20 G, 


AMMONIATED DENTIFRICES* 


Ammoniated Dentifrices—A Preliminary Bacteriologic Study. H. M. Cobe, Temple Uni- 


versity, Philadelphia, Pa. 


‘*High urea, low urea, quaternary compound, and cosmetic pastes and powders were 
studied in vitro and in vivo. Three hundred children, 10 to 14 vears old, were placed under 
observation for 18 months. Groups were given pastes and powders containing: (1) high 
percentage urea, (2) low percentage urea, (3) a quaternary ammonium compound and, 
(4) no ammonium compound. Lactobacillus acidophilus counts revealed an average decrease 


*These reports are from two different sections of the International Association for 
Dental Research. The first is from the Philadelphia section, Nov. 21, 1949, and the second, 


orn 


from the Pacific Northwest Section, Dec. 4, 1949; published in J. D. Res. 29: 255-256, April, 1950. 
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of 46 per cent in the first 3 groups and an increase in Group 4. The greatest decrease 
followed the use of quaternary ammonium compound; the next greatest was the high urea 


dentifrice group. Powders were 8 per cent better than pastes.’’ 
as. a, Gs 


Failure of the Ammonium Ion to Inhibit Growth of Lactobacilli. H. C. Douglas, W. F. 
Kirchheimer, and R. H. Layton. University of Washington, Department of Micro- 
biology, Seattle, Wash. 


‘Definite laboratory evidence is presented to prove that several strains of lacto- 
bacilli are neither destroyed nor greatly inhibited in their growth by the addition of high 
concentrations of ammonium ion to the culture media. This is in direct contrast to the 
results reported by Kesel and associates at the University of Illinois. This important 
subject should be investigated further from both the laboratory and clinical aspects.’’ 

T. 2. &. 


Ueber die odontogene Herdinfection. (Focal Infection.) W. H. Frech. Schweiz. Mon- 
atschr. f. Zahnh, 59: 545, 1949. 


Among the present clamor about focal infection, this paper is a sober voice calling 
for caution and a certain measure of restraint as to the relation of dental foci to general 
health. 

One hundred thirty-eight out of 6,920 patients of the medical clinie of Ziirich Uni- 
versity from the year 1945 to 1946 were subjected to investigation. They all had, apart 
from the various ailments that brought them to the hospital, dental granuloma, and there- 
fore the differential diagnosis of focal infection was taken into consideration in each case. 
Though the existence of focal infection is in no way questioned, it could not be proved 
in one single case. 

Since focal infection from dental foci does not show a characteristic symptomatology, 
we have to resort to the exact and clearly aimed history taken by internist and dentist, as 
well as to a sufficiently long clinical observation, in order to establish the likelihood of 
such an etiology. 

Positive results of provocation methods and intracutaneous tests with vaccines alone 
prove nothing. On the other hand, negative results do not exclude focal infection. 

Focal infection has become one of the most widely spread ‘‘diagnosis of embarrass- 
ment’’ and misdiagnosis. The therapeutic influence on the clinical cases of surgical re- 
moval of dental foci has been very small. Extractions without a well-founded clinical 
diagnosis are of no value. Most dental foci are not in a proved relation with the dominat- 
ing disease. 

Focal reactions after elimination of the dental foci have not been observed in a 
single case, whereas tonsillectomies often produce such reactions, especially in nephritis 
eases. These are characteristic, acute, and short albuminurias, cylindrurias, or hematurias. 
The tonsillogenous origin of focal infection is by far more important than that of dental 
foci. 

Elimination of foci, if focal infection is suspected, should be done under sulfonamide 


and penicillin protection. 
R. H. B. 


Die Pharmakotherapie der akuten Mundhohlen- und Kieferinfekte. (Pharmacotherapy of 
Acute Infections of Oral Cavity and Jaws.) H.R. Miihlemann. Schweiz. Monatschr. 
f. Zahnh. 59: 711, 1949. 
Pharmacotherapy of acute stomatologic infections is governed by chemotherapy and 
penicillin. Of the former, only dimethylpyrimidine compounds of sulfonamides should be 
used for parenteral medication, because they cause practically no aftereffects, Penicillin 
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has become the medicine of choice in the treatment of Vincent’s infection, where penicillin 
troches have proved successful. Internal medication is recommended by injection of four- 
day-depot-penicillin (procaine penicillin with addition of Al-monostearate), which is 
excellent for the postoperative prophylaxis and protection during operation. In grave 
situations procaine penicillin should be given without stearate, because the blood level 
ean be held higher. 

Success with penicillin might induce us to treat the process of infection as merely 
a bacteriologic problem. The classical procedure in surgery has to be maintained, however, 
as minutely as before, and the body has to be stimulated for biologic defense and to an 
increase of its resistance to infection, 


R. H. B. 


La tuberculosi orale trattata con infiltrazione locale di streptomicina. (Oral Tuberculosis 
Treated With Local Infiltration of Streptomycin). G. Cojazzi. Riv. ital. di stomatol. 
4: 1177, 1949. 


Two cases of oral tuberculosis are reported to have been successfully treated by local 
infiltrations of streptomycin. The author’s contention of definite healing of tuberculous 
lesions situated on the soft and hard tissues of the roof of the oral cavity and on the 
mucous linings of the lips and cheeks is perhaps too optimistic to be accepted without 
some feeling of doubt. The author’s views with regard to definite healing are based on 
seven-month observation, during which time there were no more tuberculous lesions to be 
found on the previously affected areas. The administration of the drug was by way of 
local infiltration exclusively. With a reported daily dosage of half a gram of the drug, 


the tuberculous lesions were healed within one month. 


Vakzinebehandlung der Kieferaktinomykose. (Vaccine Therapy for Maxillary Actinomy- 
cosis.) E. Zitka. Ztschr. f. Stomatol. 46: 202, 1949. 


Before vaccine therapy is begun, the presence of the actinomyces must be well estab- 
lished. Since granules cannot always be found, the newer system of inoculating on trans- 
parent nourishing agents (Lentze) is better. In taking the material for the vaccine 
therapy, care must be taken to take it from abscesses outside the oral cavity, since the 
latter contains saprophytic actinomycetes. The method of establishing the initial dose 
of vaccine is to make a eutaneous test with different dilutions injected intracutaneously. 
Reaction is positive if, within twelve to twenty-four hours, an infiltrate appears as a 
nodule. The dose which provokes a positive reaction on the patient, but not on a control 
person, is the initial dose for the vaccine therapy. Since the cutaneous test has proved 
to be unreliable in many eases, it is often preferable to ‘‘creep up’’ to a dose which just 
provokes a focal reaction. After the first focal reaction the vaccine is injected at intervals 
of one week; the dose is increased one and one-half to twice the original amount. 

Patients in whom the process is limited to the soft tissues are healed within one to 
three months. Where the bone has been eroded superficially the average time is six to 
eight months. In the severest cases, where the bone is heavily affected, the general con- 
dition grave, and where the disease progresses toward the cranial base and along the 
spinal column, vaccine therapy cannot produce the necessary antibodies, and is contrain- 
dicated, until the general condition of the patient has been sufficiently improved. 

The vaccine used is a heterovaccine combined of the two anaerobic types of Wolff- 
Israel, which have proved to produce in the patient antibodies active against his own 
species. 

Ample ease reports are given. 


RB. H. B. 
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Stimulierende Wirkung von Penicillin bei Streptothrixinfektionen der Gesichtsweichteile. 
(Stimulating Effect of Penicillin in Case of Streptothrix Infection of the Face.) K. H. 
Romer. Deutsche zahnirztl. Ztschr. 4: 1377, 1949. 


A 25-year-old woman, before in perfect health, presented a large perimandibular 
swelling in the region of the right angle of the jaw, which was boardlike and persisted 
for several weeks without change. At the region of the anterior margin of the masseter 
muscle an epitheliated fistula was seen from which there was a constant putrescent sup- 
puration. The discharge contained no sulfur granules, tubercle bacilli, but masses of 
gram-positive streptothrix organisms, The teeth were in excellent condition, no peri- 
odontal disease, and all were vital. X-ray examination showed no bone disease. 

Exploration of the fistulas showed that they led to a soft tissue abscess cavity which 
was curetted. It was treated with penicillin powder and sulfonamide powder and closed 
by primary suture. After five days the wound opened and a considerable amount of pus 
was evacuated. Penicillin therapy and local antiseptic treatment caused improvement, 
but after one month there was recurrence with marked swelling from which streptothrix 
organisms were obtained. The patient was then treated with x-ray irradiation which 
resulted in a permanent cure. Streptothrix, therefore, is penicillin-resistant and penicillin 
serves only to overcome the mixed infection, if present. 


H. R. M. 


Die Behandlung der diffusen Alveolaratrophie mit Vitamin D. (Treatment of Generalized 
Alveolar Atrophy With Vitamin D.) W.Simek. Ztschr. f. Stomatol. 1: 31, 1949. 


The author recommends in cases of generalized alveolar atrophy the use of the 
highly concentrated Devitol ‘‘gewo,’’ which contains per 1 ¢.c. of oil 750,000 units of vita- 
min D. The dose is 1 to 3 ¢.c. given once or twice a day. In addition he recommends the 
daily use of 3 tablets of Decalcit, a calcium phosphorus preparation made by the same firm. 
The author uses as a criterion for the result of this therapy the improvement in the 
motility of the teeth, measured in millimeters, If the motility is not more than 2 mm. 
the vitamin D medication may be successful. Pockets not more than 2 mm. deep also 


may heal with this medication. 
BE. P. &. 


ENDODONTIA 


Die Apicalregion, das Kernstiick der Wurzelbehandlung. (The Apical Region, the Nucleus 
of Root Treatment. G. Fischer. Schweiz. Monatschr. f. Zahnh. 59: 755, 1949. 


‘*The apex of the tooth is embryologically built up by the dental pulp as well as 
by the periodontal tissue. Apart from the apical ramifications of the root canal, the apex 
of the human tooth is a complex tissue of protoplasmatie nets with crevices, canals and 
cell inclusions. They stand for an increased surface of circulation. 

‘*Infected, this plasmatic net becomes a large necrotic focus with ideal living con- 
ditions for microorganisms. Elimination of, and prevention from local foci can only be 
obtained by surgical root treatment, and by sterile operating conditions. By surgical root 
treatment, the author thinks of:*(a) vital amputation of the crown part of the pulp, in 
early cases of pulpitis, (b) the vital extirpation of the whole pulp in one rooted tooth, 
(ec) the vital amputation of the root pulp in multirooted teeth, (d) the apical resection of 
gangrenous one rooted teeth, (e) the replantation of gangrenous multirooted teeth. 

The alkalosis of the pulp of human teeth, which cannot be observed in animal teeth, 
is a general phenomenon which occurs sooner or later in all human teeth (pH 7.44 with 
a blood pH of 7.36). It is not a sign of degeneration, on the contrary, it seems to be a 
protective device of the pulp, a buffering capacity against nocive acidosis of exterior or 
interior origin. It is found in teeth of all ages. 

RB. H. 8. 
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FRACTURES AND DISLOCATIONS OF THE JAWS 


Pathologic Fracture of the Mandible Following Osteomyelitis. J. E. Schaffer and R. C. 
Rudder. D. Digest 56: 74, February, 1950. 


A case report is presented in which osteomyelitis followed the removal of a left 
mandibular molar tooth. A pathologic fracture followed with loss of bone which created 
a marked asymmetry of the left side of the face. 

A metal splint was used to hold the anterior and posterior fragments of the fractured 


mandible in place, and a bone graft was inserted. 


Surgical Technique 


1. Under Pentothal Sodium anesthesia an open reduction with bone graft was per- 
formed. 

2. An incision was made along the lower border of the mandible on the left side 
from the angle to the cuspid area. 

3. The bone was exposed at the fractured site, and by sharp dissection the ends of 
the fracture were freed of all scar tissue. 

1, The fractured ends were then cut at right angles to the body of the mandible. 

5. A nonelectrolytic metal splint was constructed to conform with the shape of the 
mandible and was fitted into place. The fragments were aligned in order to gain length 
and restore the lost contour. 

6. A bone graft taken from the crest of the ilium was fitted into place between the 
two fragments of the jaw. 

7. The splint, carrying two buecal phalanges, was held in place by two screws, one 
in the anterior fragment and one in the posterior fragment. 


Postoperative Course 

1. Except for a rise in temperature on the first postoperative day, the course of 
recovery was without incident. 

2. The patient was dismissed from the hospital on the fourth day with no reaction 
either of bone or soft tissues. 

3. Roentgenograms taken three months later show the bone graft in excellent position 
with no evidence of bony erosion about the screws inserted into the mandible. 

4, Roentgenograms taken two years following surgery with complete consolidation 
of bone graft and mandible, show no demonstrable changes about the screws with which 
the splint was attached to the mandible. 


2 d.% 


Das kranke Kiefergelenk im Roentgenbild. (The Diseased Mandibular Joint in the Roent- 
genogram.) Hans Heuser. Fortschr. a. d. Geb. d. Réntgenstrahlen 71: 607, 1949. 


Roentgenography is a valuable help for the diagnosis of pathologic processes in and 
around the mandibular joint. The author discusses the x-ray findings in acute and chronic 
inflammations, rheumatoid arthropathies, luxations, fractures, and tumors in this area. 

Roentgenograms should never be taken in one direction only. Especially in conditions 
involving the ear and the articulation at the same time it is important to take views in 
several directions. Different techniques have to be used. These include: (1) close distance 
view, after Parma, (2) the petrous bone method, after Schueller, and its modification 
devised by Lindblom, and (3) the method of Uffenorde which is valuable for the com- 
parison of both joints in the sagittal direction. 

Acute inflammation may or may not cause widening of the glenoidal cavity. For 
these cases the author has devised a method which gives a ‘‘functional roentgenogram’’ 
and which permits comparison of both joints in different phases of articulation. 


=. d. G, 
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Lingual Goiter. Emil Goetsch. Ann. Surg. 127: 291, February, 1948. 


In the tongue, the favored site for the occurrence of thyroid tissue is at its pharyngeal 
portion in the region of the foramen caecum. The term lingual thyroid is correctly used 
when there is a thyroid gland in the neck and when the lingual tissue functions as an 
accessory thyroid gland, The term lingual goiter should be applied to the presence of 
hypertrophic thyroid tissue at the base of the tongue in those instances of nonmigration 
of the thyroid anlage from the region of the foramen caecum. 

Lingual thyroid nodules have been described as being as large as an orange or as 
small as a pea. The surface is usually smooth. The color is dusky, purple, reddish-brown, 
or blue. It seems that two-thirds to three-fourths of the symptom-producing lingual 
nodules at the base of the tongue may be without a thyroid gland in the normal location. 

At least 90 per cent of the patients with a lingual thyroid nodule have symptoms 
of pressure and obstruction, such as dysphagia, dysphonia, and dyspnea, It appears that 
lingual goiter has never been successfully treated by medical measures. In 1 reported 
ease, strong iodine (Lugol’s) solution produced a considerable diminution in the size of 
the tumor. 

Since the outstanding symptoms of lingual goiter are usually the result of some 
degree of pharyngeal and laryngeal obstruction, treatment is surgical. The most disturbing 
and also the most commonly expected complication of the surgical treatment is thyroid 
insufficienev. This is adequately controlled by the administration of small doses of 


thyroid extract. 


Sulle fratture della mascella, (Fractures of the Maxilla.) Luigi Rusconi. Riv. ital. di 
stomatol. 5: 154, 1950. 


There are three pillars of resistance to a trauma on the maxilla: 


(a) The area which covers the palatal vault and the maxillary body, where the fusion 
of these two elements takes place. 

(b) The malar bone. 

(ec) The lower half of the nasal bridge. 


Three lines of weak resistance are noted: 


(1) Superior which corresponds to the union of the cranial base with the massive 
block of facial bones, 

(2) A median line drawn from the nasal bones across the apophysis to the floor of 
the orbit. 

(3) The inferior horizontal line running from the base of the apertura piriformis 
across the canine fossa with a turn backward through the pterygopalatine fossae to end 
in the lower portion of the pterygoid process. 

From a general point of view the fractures of the maxilla are of three principal 
types: 

(a) Vertical fractures, also called intermaxillary disunion. Their occurrence is 
rare and may be produced by violent trauma directed against the symphysis of the man- 
dible. The result may be considered as that of wedge action, a force driven between the 
maxillary bones. A grave malocclusion with other evident symptoms makes the diagnosis 
of the lesion clear. 

(b) More frequent is the horizontal fracture, also called Guérin’s fracture. It is 
caused by traumatic action in an anteroposterior direction at the level of the upper lip. 
The fracture line runs from the area of the dental apices to the pterygoid processes. Dis- 
location of the fragments is usually slight; thus minimal alterations are observed in the 
occlusal plane. Fortunately very rare, but more grave, are those fractures of horizontal 
type described by Richet, where a total detachment of the alveolar process ensues. 
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(c) Craniomaxillary detachment, a serious lesion, which includes fracture of the 
middle cranial fossae. In this fracture, the maxilla is completely separated from the 
rest of the skull, The break extends upward through each maxillary sinus to the ethmoid 
region and base of the nose, assuming a pyramidal shape with base upward. Frequently 
these fractures are not clear-cut; rather they overlap each other. E. G. Walther described 
a type of fracture which resulted in four separated fragments. The vertical and horizontal 
type were combined with each other, giving origin to an isolated central position of the 
maxillary bones. Treatment of these various forms and degrees of traumatic lesions, 
according to the author, should be based on the condition of the dental arches. This 
view is put forward as a preliminary approach to the method of treatment. The instru- 
ments of reduction and retention of the fractures are distinguished according to the region 
of their anchorage. Thus there are monomaxillary, intermaxillary, and craniomaxillary 
appliances. The monomaxillary apparatus is used in the treatment of horizontal and 
vertical fractures. The instrument’s effect is based either on the principle of traction or 
pressure, The intermaxillary instrument is well known in orthodontics, and its action is 
to prevent the horizontal dislocation of the maxillary fragments. In the case of a cranio- 
maxillary detachment, however, these appliances are worthless unless they are used in 
conjunction with some form of anchorage on the cranial bones. The author lists the names 
of many craniomaxillary appliances which are described according to the arrangements 
of their retentive forces and the system of their anchorage, Among the listed appliances 
perhaps Moser’s band should be recorded. This device consists of a large elastic band 
across the cranial convexity holding up the lateral arms of a tube or a plate. Included 
in this category of instruments, though more complicated, is the ‘‘coiffe de Kazanjian’’ 
which consists of a frontal plate of 4 mm. thick gutta-percha (rubber). This material 
is modeled on the head of the patient and held in position by means of belts which cross 
and surround the skull in various directions. On the lateral border of the gutta-percha 
plate two tubes are inserted, while a metal ring placed inside of each tube passes through 
across the face. From the frontal part of the plate a metal rod projects downward and 
at the level of the mouth hooks onto a transverse arch. To this arch two metal rods are 
attached and are soldered onto an intrabuccal tube which has its exit at the level of the 
labial commissures. The author cites nine cases of extensive maxillary lesions due to 
trauma which were treated by this method of craniomaxillary direct traction through the 
soft parts of the face. He gives details of the results which he and his associates obtained 
by this method, and points out the advantages in comparison with other forms of treatment. 


A. & &. 


ODONTOGENIC ABSCESSES 


Chloromycetin in Surgical Infections. W. A. Altemeier and J. Guiseffi. Surg., Gynec. & 
Obst. 90: 583, May, 1950. 


Chloromycetin is a new antibiotic used in the chemotherapy of surgical infections. 
The drug is administered by the oral route. It is rapidly absorbed from the gastroenteric 
tract and reaches effective concentrations in the blood within thirty minutes. 

The oral dosage of chloromycetin used for adults in the treatment of acute and 
chronic infections has been 25 to 75 milligrams per kilogram of body weight given in 
four to six divided doses at intervals of four to eight hours, The dosage is reduced after 
signs and symptoms of the disease have been brought under control. 

The drug has proved effective in staphylococcal infections of the following types: 
cellulitis, wound infection, abscess, osteomyelitis, and-in aerobic streptococcal infection 
of cellulitis and infected wound. It is particularly valuable in the management of peni- 


cillin-resistant pyogenic infections. 
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Untoward results are noted such as nausea, malaise, diarrhea, maculopapular cutaneous 
rash, and stomatitis. 
Surgical drainage, when indicated, should be done early, either before or during 
the administration of the drug. 
7. J. C. 


La cellulite chronique ou phlegmon ligneux de Reclus. (Cases of Woody Phlegmon.) A. J. 
Held. Schweiz. Monatschr. f. Zahnh, 59: 546, 1949. 


Two cases of the relatively rare ‘‘woody phlegmon’’ are reported. This is a hard 
tumefaction occurring in different regions of the face and neck. It may be mistaken for 
actinomycosis, syphilis, neoplasm, periarthritis, or chronic myositis. A clear diagnosis is 
often established only when a fistulous opening forms, or a biopsy is taken. In one of 
the cases, the origin of the infection seems to have been an infected tooth root; in the 
other, the bacterial flora of infected gingival pockets. ‘There is no specificity in this 
bacterial flora, nor stability. 

The claim that the woody phlegmon is an affection of weak or old people dues not 
apply, since both patients were of robust nature. 

There is a marked resistance to the different therapeutic agents. Hot compresses 
and infra-red rays will mollify the tumors and facilitate abscess formation. Antibiotic 
therapy is indicated in subacute cases, incisions and drainage when fluctuation begins, 
autovaccinotherapy as soon as pus or serous secretions can be gathered. The psychic state 
of the patient, because of trismus, causing difficulty in nutrition, and cancerphobia ac- 
centuate the vicious circle of debilitation, although the disease is of a benign nature 
without tendency to generalization. Incapacity of working extended to seven months in 
the two eases reported. 


ma. i. B. 


OSTEOMYELITIS OF THE JAWS 


Die Osteomyelitis der Kiefer. (Osteomyelitis of the Jaws.) K. Kallenberger. Schweiz. 
Monatschr. f. Zahnh. 59: 708, 1949. 


With respect to their pathogenesis, three forms of osteomyelitis affecting maxillary 
and mandibular bone are distinguished: the most frequently observed form of dental 
origin, the hematogenous form, and the osteomyelitis caused by continuity, i.e., from in- 
fectious processes in the neighboring soft tissues. The hematogenous variation is some- 
what different from the one of dental origin. Changes of bone structure are not as clear 
and several foci may be found in the same jaw. Loosening of the teeth may be absent 
altogether. Other skeletal involvement is present. Furthermore, the hematogenous type 
is found mainly in young individuals, Osteomyelitis caused by continuity affects mainly 
the cortical portion of the bone; hence the shell-shaped sequestra. The alveolar process 
may be completely spared; therefore loosening of teeth can be found missing also. 

The odontogenous type is, compared to all the other inflammatory processes caused 
by infected teeth, relatively rare. Pathohistologically it produces the typical and well- 
known picture. Clinically we observe a very acute beginning, with high fever and chills. 
Natural or artificial draining of pus eliminates fever and pain, and is followed by the 
swelling of the affected bone. Sensibility disturbances in the region of the mental nerve 
(signe de Vincent) prove that the process has reached the mandibular canal, an early 
symptom also in the diagnosis of malignant tumors. 

X-rays do not reveal changes during the first days. After ten to fourteen days, the 
characteristic cloudy radiolucencies appear; later, sequestra and bone regeneration can 
be observed. 

Drainage and Therapy: Incision, early splinting of the jaw because of danger of 
spontaneous fracture, conservation of loosened teeth; no partial resections, exarticulations, 
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or premature sequestrotomies. Postoperative bird faces are mostly caused by such surgical 
measures, Chemotherapy and penicillin treatment may limit the infectious process, but 


do not shorten the duration of the ailment considerably. 


BENIGN ORAL TUMORS 


Raro caso di adamantinoma solido del mascellare superiore. (A Rare Case of Solid Adaman- 
toblastoma of the Maxilla.) Borsotti Peduzzi. Riv. ital. di stomatol. 5: 204, 1950. 


The adamantoblastoma of the maxilla is uncommon. The author deseribes a case 
of this neoplasm which histologically showed numerous small epithelial islands in dense 
and well-vascularized connective tissue. The epithelial formations consisted of cells with 
round nuclei and abundant cytoplasm. The peripheral epithelial cells of these nests were 
cylindric in form similar to the ameloblasts. The central epithelial elements were poly- 
hedral or small eylindrie in form. There were no vacuoles to be seen in the epithelial 
formations and no eystic cavities were observed. In the connective tissue stroma, be- 
sides the epithelial structures, the presence of osteoid or osseous formations was observed, 
distinguished by small, dark nuclei arranged in a concentric manner, and surrounded by 
cytoplasm. They were lodged in lacunae, similar to chondrocytes and osteocytes, were 
different from epithelial tissues, and were in continuity with the surrounding connective 
tissue. The transition of the fibrous connective tissue to the osseous elements was signified 
by a deposition of mucoid substances between the connective tissue cells. <A similar 
mechanism is usually seen in osseous metaplasia of connective tissue which follows direct, 
regular ossification. Here and there the osteoid formations present an area of degeneration 


characterized by irregular deposition of calcium salts. 


A propos du rhabdomyome granulocellulaire de la langue. (Concerning Granulocellular 
Rhabdomyoma of the Tongue.) Georges Gander. Clin. Contemp. 24: 1339, 1949. 


secause the tumoral nature of the granulocellular rhabdomyoma of Diss has been 
doubted by some authors, Gander presents 5 cases and, on the basis of his observations 
and of the original preparations from the collection of the Laboratory of Pathologic 
Anatomy of the Portuguese Institute of Oncology, he shows that: (1) the transition forms 
observed by most authors can be seen in a large number of cases; (2) the mononucleism 
of the cells and the rare mitoses which he observed in 2 of his cases militate against the 
histiocytic nature of the tumoral elements, since the histiocytes are usually plurinuclear 
and present a distinet athrocytosis never seen in the cells of the granulocellular rhabdo- 
myoma of the tongue; (3) the disposition in layers, masses, or bundles recalls the par- 
ticular arrangement of the muscular tissue, reinforced by the disposition in cords of the 
granulocytic elements as if the sarcolemmar sheath were preserved; (4) it is possible to 
observe in the vicinity of the lesion a granulocytic transformation of the sarcoplasm of 
the muscular fibers, which indicates the muscular origin of the lesion. 

The author concludes that this tumor (called granulocellular rhabdomyoma by Diss) 
is a neoformation of myoblastic origin and of tumoral nature, encountered principally in 
adults. The tumor is benign and should not be confused with myoblastie sarcoma, or with 
the granulocytic tumor of the oral cavity which is of mesenchymal origin and generally 


formed by macrophages. 


MALIGNANT ORAL TUMORS 


Malignant Tumors of the Oral Cavity and the Tonsil, With Special Consideration of the 
Outcome of Radiotherapy. M. J. Hamalainen. Ann. chir. gyn. Fenn. 38: 143, 1949. 
At the Central Institute for Radiotherapy, Helsinki, 162 histologically verified malig- 
nant tumors of the oral cavity and the tonsil were treated during the pericd from 1936 to 
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1943. The cases are classified as shown in the table. When admitted for treatment, 54.37 
per cent of the patients had metastatic lesions, The average duration of symptoms prior 
to admission was 5.2 months. 

Treatment was by means of various combinations of x-rays, teleradium, radium 
implantation, and electrocoagulation, as seemed proper in the individual case, and the 


results are shown. 


wa es Se 


Anlage Tumors of the Salivary Gland Type in Unusual Sites. B. Halpert and V. C. 
Hackney. Surgery 27: 609, 1950. 


Anlage tumors of the salivary gland type are usually located in or near the parotid 
or the submandibular glands, and occasionally in or near the sublingual glands. They 
may also occur elsewhere about the face, along or near the lines of fusion of embryonal 
facial fissures. Anlage tumors of the salivary gland type have also been observed in sites 
distant from the head. According to the authors’ survey, about twenty such neoplasms 
have been reported to date. Of these, twelve were on the upper extremities (ten on fingers 
and hands, two on the forearm), three on the lower extremities (shin, calf, and thigh), 
and one each in the inguinal region, the vulva, over the sternum, and in the mammary 
gland. The fact that these neoplasms occur in locations other than the head suggests that 
their development is not dependent on their proximity to salivary glands. In this paper 
observations are reported on three anlage tumors of the salivary gland type that occurred 
near the eyes, and on three which were distant from the head: one over the sternum, one 
in the mammary gland, and one on the back. The tumors over the sternum and in the 
mammary gland are the second anlage tumors reported in these sites; that on the back is 
believed to be the first. 

The neoplasms are essentially similar in their microscopic structure. In most of the 
growths, neoplastic epithelial (ectodermal) and neoplastic nonepithelial (mésodermal) 
elements can be clearly distinguished, with the usual intimate mixture of the two. Al- 
though they resemble those neoplasms arising in connection with the salivary glands, they 
are of less complex pattern, and the epithelial elements usually predominate. 

The likely derivation of the anlage tumors of the salivary glands is from embryonal 
rests of the ectoderm, the anlage having separated at a stage when the cells as yet had not 
acquired their dominant characteristics as ectodermal or mesodermal cells. The pattern 
of imitation of tissue or organ structures which such neoplasms reveal is determined by 
the cell rests from which they were derived. The growths herein described are similar in 
structure and behavior to those arising in connection with the salivary glands. This 
supports the contention that they, too, are of anlage origin. 

Anlage tumors arising in other locations, as well as those arising in connection with 
the salivary glands, are benign neoplasms, though at times they may become locally in- 
vasive. When they occur in sites other than the head, their complete removal is more 
readily accomplished, thereby minimizing or eliminating the chances of recurrence. 

Jack Bloom. 


Autoplastica sec, Ollier per excissione totale del labbro inferiore. (Ollier’s Autoplast for 
the Purpose of Total Excision of the Lower Lip.) Vittorio Kratter. Riv. ital. di 
stomatol. 5: 197, 1950. 


An epithelioma extending along the whole of the lower lip was removed by surgery. 
The operation consisted of a total extirpation of the tumor including the lower lip. The 
cheiloplasty which followed the operation is described by the author as a problem which 
may not be simple. The methods of this type of plastic surgery may be summarized as 
follows: 

(a) The method of Celsus with a flap on a lateral peduncle. This is not satisfactory 
due to lack of mucous lining; moreover, the flap produced is not adequate to cover and 


to fill out defects of great extent. 
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(b) Another method as described by the author, in which a flap is produced through 
gliding and drawing the prepared tissue. ‘The flap is the result of one incision and has 
only two free margins. It is well known that flaps which are under constant traction recede 
easily in the direction from which they were excised, causing salivary incontinence as a 
result. 

(ec) Ollier’s method consists of a flap which remains adherent to the mento-muscle 
region at both ends. It is pulled upward to substitute for the removed lower lip, and is a flap 
without mucous lining. An attempt to use the mucous membrane of the cheek by rolling 
it on the inserted flap and thus provide it with a mucous lining resulted in failure. It is 
obvious that in order to achieve an efficient and complete cheiloplasty, besides the sub- 
stitutions of the lost tissues, it is also necessary to provide functional restoration. In case 
of small defects the methods of conservative restoration might be considered. However, 
in tissue defects of greater extent, the mucous membranes of the cheek or the upper lips 


must be used to fill out the gap. 


Myeloma Multiplex. (Multiple Myeloma.) J. v.Kallay. Ztschr. f. Stomatol. 46: 529, 
1949. 


This is a case history of a woman, 62 years old, who two years ago had light suppura- 
tion on a finger. Within the last ten years she had four heavy falls, and lately she had 
pains in the bones, mostly in the ribs, the left hip, and lumbar region. She has a waddling 
gait. The clinical examination was extraordinary: sedimentation rate (Westergreen) was 
140-145 mm./h.; blood coagulation time was increased; blood count showed 1 per cent 
plasma cells, The sternal puncture revealed a great number of plasma cells (multinucleated 
myeloma cells). 

The left jaw showed an indolent swelling (walnut-sized). The excochleation showed 
a cystic cavity covered with periosteum, pale pink, no liquid. Histologically a strong 
fibrous tissue was found with foci of plasma cells. The rest of the examination including 
x-rays revealed a strong diffuse multiple osteoporosis of the sternum, ribs, spine, pelvis, 
mostly very small osteolytic foci in the cranium, less in the jaws and left thigh, sporadically 
in the ribs, spine, and arm. 

In spite of the x-ray treatment, which was successful in the beginning, the patient 
died four months after hospitalization. 

R. H. B. 


Results of Treatment of Carcinoma of the Lip. G. E. Ward and J. W. Hendrick. Surgery 
27: 321, 1950. 


This report is based on a comprehensive study of 259 consecutive cases of patients 
with histologically proved epithelioma of the lips treated at Johns Hopkins Hospital, 
University of Maryland Hospital, and in the authors’ private practice, from Jan. 1, 1930, 
to Jan. 1, 1945. 

The majority of the epitheliomas of the lips occur in men. In this series of 259 cases, 
there were 251 men and 8 women. One hundred thirty-four, or 49.7 per cent of these pa- 
tients, were over 60 years of age on admission. 

Epithelioma of the lip, as of the skin of the hands and face, is more frequently en- 
countered in individuals with a thin, dry skin, without much pigment, and those who are 
exposed to the elements, especially to intense sunlight. One hundred three, or 38 per cent, 
had the following precancerous lesions: keratoses, leucoplakia, warts, papillomas, chronic 
fissures, especially in the commissures, A precancerous lesion may be defined as one which 
during its own course has a great tendency to become malignant. Cysts, tuberculosis, 
granuloma pyogenicum, adenomas, hemangiomas, and syphilis have very little tendency 


to become malignant. 
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Leucoplakia.—The authors’ observations are in accord with others that leucoplakia 
is frequently noted in people after midlife; these lesions are more commonly encountered 
on the mucous membrane of the gums, cheeks, and tongue than on the lips. Leucoplakia 
was noted on the lips of seventeen of these patients; the malignant lesion developed in 
the leucoplakie area. Oral sepsis, syphilis, and smoking are the three most common pre- 
cipitating factors of leucoplakia. Histologically, leucoplakia and hyperkeratosis present 
the same picture of hypertrophy of the squamous layer and scaling. There is growth of 
the rete pegs downward, and round-cell infiltration beneath the dermis. When Jeucoplakia 
begins to develop, there is a piling up of the surface epithelium, giving the appearance of 
silvery-white plaques. If malignancy occurs, the lesion becomes firm and may bleed when 
the surface is scraped. 

Epithelioma of the lip arises from the mucous membrane of the vermilion border. 
All are squamous-cell lesions; they vary from the well-differentiated grade I to highly 
anaplastic grade IV (Broders). Most of these lesions are of low-grade activity; 84 per cent 
are either grade I or grade II. The authors agree with Figi that the behavior of a lesion 
develops a markedly increased activity if any agent is used that produces an acute in- 
flammatory condition of the growth or in the tissues surrounding it. Such an agent may 
be exposure to the elements, acute infection, a therapeutic agent as escharotic, x-ray, 
radium, or electrocoagulation. If such therapeutic agents are used inadequately and fail 
to destroy the lesion completely, the growth takes on an increased activity, resulting in a 
greater likelihood of metastases. It is shown that the histologic grade is higher in the 
seventy-nine cases that had previous therapy. The upper lip was involved in twenty 
cases, the lower lip in 239. 

Due to its accessibility, carcinoma of the lip should be diagnosed early. Early car- 
cinoma of the lip is not painful, an unfortunate fact, for in a certain group of people pain 


is the one symptom that sends the patient scurrying for relief. The curability and the 


cosmetic results increase remarkably if early diagnosis is made and accurate treatment 
given. It must be stressed that any lesion of the lip that has the appearance of malig- 
nancy should have adequate biopsy, and a biopsy should also be taken of any seemingly 
benign lesion that is elevated, fissured, or thickened. It should be emphasized that the 
pathologist can pass only on the material submitted to him for examination; consequently, 
representative material is essential and is best obtained at the base of the lesion. It is 
imperative to determine, if possible, the presence of lymph node involvement in the drain- 
age area of carcinoma of the lip. Prognosis and treatment will be governed by the pres- 
ence or absence of metastases in the lymph nodes. It is mentioned that 103, or 38 per 
cent, of the authors’ patients had precancerous lesions: that is, keratoses, leucoplakia, 
warts, papillomas, and chronic fissures. They consider it worth while to eradicate these 
lesions to prevent them from developing into cancer. 

The statistics compiled by the authors led them to the following conclusions: 

1. There is a definite relationship between the size of the lesion and its curability. 

2. Patients who have had previous treatment are more prone to develop metastatic 
nodes. 

3. There is a relationship between the histologic grade of the tumor to recurrence 
and recurrence to curability. 

4. Curability decreases markedly as the grade increases, The three-year nonre- 
currence in the entire series was 74.5 per cent; five-year nonrecurrence was 70 per cent. 

5. Surgery gives between 10 and 12 per cent better five-year nonrecurrences than 
irradiation, 

The paper includes an excellent discussion of the surgical procedures in the treatment 
and follow-up of carcinoma of the lip and is highly recommended for those who are in- 


terested. 
J. B. 
Die Probeexcision. (Biopsy.) August Lindemann. Stoma 1: 1, 1949. 


A large number of tumors of the mouth and jaws cannot be properly diagnosed with- 
out a histologic examination. Some of these neoplasms may be metastatic lesions; many 
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may show a change to malignancy. This is especially true of mixed tumors of the salivary 
gland type, chondroma, melanoma, fibroma, adamantinoma, and giant-cell epulis, Cysts 
also may show malignant changes. The author cites a case of a cyst which developed into 
a polymorphocellular sarcoma. In such cases the pathologist speaks an important word. 
The clinical diagnosis, therefore, has its limitations. The microscopic investigation may 
show invasion of the capsule of the lesion by tumor cells, or metastases. The difficulties 
of the pathologist arise from the fact that sometimes the biopsy material does not allow 
an opinion of the effect of the tumor on the surrounding organs, and that sometimes it 
contains only tissue decomposed by inflammatory processes, leucemia, and therefore stains 
purely so that the cells cannot be differentiated. Precancerous lesions, small-cell car- 
cinoma, endothelioma, and lymphosarcoma are often difficult to differentiate from in- 
flammatory processes, for which reason cooperation between the surgeon and the pathologist 


is of great importance. 


MALFORMATIONS AND DEFORMITIES OF THE JAWS 


Réduction d’une latéroprognathie par l’opération de Kosteka. (Reduction of a Lateral 
Prognathism Using the Operating Method of Kosteka.) W. Junet and Ch. Gentet. 
Schweiz. Monatschr. f. Zahnh, 59: 977, 1949. 


Two groups of surgical methods are distinguished for the sectioning of the mandible, 
one operating on the neck of the condyle (Jabouiay-Dufourmentel), the other on the as- 
cending ramus of the mandible. For the latter method, Kosteka recommends the cutaneous 
incision behind the masseter muscle. The section is done with a Gigli saw, which is intro- 
duced with a Reverdin needle of such curvature that it slides between periosteum and 
mandibular nerve. Definite measures of incision and insertion of the needle, given by 
Bataille, are helpful in avoiding damage to blood vessels and nerves. 

Ginestret, because of certain risks connected with the cutaneous incision, and the 


visibility of the postoperative scars, has chosen the intraoral operation, which places the 


incision into the mucous tissue covering the ascending ramus, and sections the bone with 
a Difra saw. Danger of infection is higher, but can be properly eliminated by antibioties. 
A ease described is that of u patient 24 years old, who developed his prognathism during 
the age of puberty. The upper right central incisor occluded with the right lower cuspid. 
He was operated on by the Kosteka method, and the splinting was done with two Durallium 
splints locked together. A slight parotid fistula disappeared spontaneously after bella- 
donna treatment which allowed scar formation. 

R. H. B. 


Die zahnarztliche Planung bei Spalttrigern. (Dental Planning in Patients With Cleft 
Palate.) H. R. Miihlemann and L. Schweizer. Schweiz. Monatschr. f. Zahnh. 60: 
115, 1950. 


The therapy for individuals with congenital maxillary clefts is guided by a plan 
including surgical, orthodontic, and prosthetic measures in a well-balanced sequence. 
Orthodontic measures in these patients are mainly guided by the profile line. If the 
maxillary micrognathia and therefore the profile deformity of the upper lip are not ex- 
cessive, the orthodontic goal is a restoration of a harmonious frontal maxillary arch, If 
it is likely that the upper lip cannot be supported by orthodontic therapy, the latter will 
consist in creating a favorable foundation for a prosthetic appliance. Up to the age of 
20, a temporary appliance can be used to improve the appearance and to solve minor 
orthodontic problems. Care must be taken to preserve the important pillars for the future 
removable appliance. In constructing such an appliance, it seems advisable to crown the 
supporting teeth, thus preserving them from caries attack. 

R. H. B. 
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NEUROLOGICAL DISEASES OF THE FACE 


Sindrome di Costen. (Costen’s Syndrome Complex.) B. Mela. Riv. ital. di stomatol. 4: 
665, 1949. 


The author describes the symptoms, etiology, pathogenesis of this lesion, and discusses 
the medical and radiographic diagnosis and treatment. The point of interest is the patho- 
genesis of the symptomatology which according to several is due to pressure of the condyle 
on the auriculotemporal nerve and on the ligament of the temporomandibular joint. 

It is certain that Costen’s syndrome complex originates chiefly in malocclusion, 
though this might be one of the factors among other not yet recognized and investigated 
causes. The treatment consists essentially of a reconstruction of a regular dental occlusion. 
The author brings up three cases of this syndrome complex which were successfully treated 
by establishing a regular occlusion of the dental arches. 


Vitamin B, in the Treatment of dolor post extractionem. (Vitamin B, in the Treatment of 
Postextraction Pain.) H. Mathis. Ztschr. f. Stomatol. 46: 201, 1949. 


The author has expressed his opinion in earlier papers that pain after extraction is 
of neuritic character. His recent success with vitamin B, appears to solidify his theory. 
In all the cases described, the intravenous injection of vitamin B, had an almost immediate 
action by eliminating the pain. 


R. H. B. 


GENERAL SKELETAL DISEASES AFFECTING THE JAWS 


Hand-Schiiller-Christian Disease and Eosinophilic Granuloma of the Skull. Harold F. 
Schuknecht and Henry B. Pearlman. Ann. Otol., Rhin. & Laryng. 57: 643-676, 
September, 1948. 


Destructive lesions of the skull occurring as a primary feature in a disease may 
present a diagnostic problem, and Hand-Schiiller-Christian disease with its related con- 
ditions must be considered. Letterer-Siwe disease and eosinophilic granuloma are inti- 
mately related to the former disease and are considered to be clinical gradations of ex- 
pression of the same basie disorder underlying the Hand-Schiiller-Christian disease. Let- 
terer-Siwe disease is a severer type and eosinophilic granuloma a milder type. 

The former condition is rapidly fatal, usually occurring before the age of 2 years. 
The principal clinical findings are enlargement of the liver, spleen, and lymph nodes, and 
secondary anemia, purpurie eruption, and destructive skeletal lesions, especially in the 
skull, Stunting of growth, involvement of the ear and mastoid process, anemia, pathologic 
fractures, hypogenitalism, or adiposity may be first to appear. Infiltration of the liver, 
spleen, heart, lungs, meninges, spinal cord, and brain may occur. Cutaneous eruptions 
showing characteristic lipophages may also occur. LEosinophilic granuloma (solitary 
granuloma of bone) is usually seen in children or young adults. The long bones, skull, 
ribs, and vertebrae are most commonly involved. Local pain and tenderness are the 
usual symptoms, without accompanying visceral, neural, or cutaneous involvement. 

When small, the lesions of the temporal bone are silent, but as they grow they may 
perforate the wall of the external auditory canal, erode through the cortex of the mastoid, 
the zygomatic or squamous portions of the bone, invade the labyrinth, involve the facial 
nerve, and encroach on the structures of the jugular foramen, and the temporal bone may 
become secondarily infected. Uncomplicated lesions of Hand-Schiiller-Christian disease 
and eosinophilic granuloma of the temporal bone are almost always painless. When 
granulations appear in the external auditory canal, they arrive by passing through the 
canal wall and not through a defect in the tympanic membrane. Diagnosis can usually 
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be made by microscopic examination of the tissue. When secondary infection occurs the 
primary condition is often overlooked. When the nature of the disease is suspected it is 
important to seek roentgenographic evidence of other skeletal or visceral lesions. Mas- 
toidectomies sometimes must be performed in the event of complicating infection, and 
operation should be followed by roentgen-ray therapy, as the wounds heal slowly if this 
is not done. Positive diagnosis by biopsy must be made before radiation is given. 

In eosinophilic granuloma there is usually a solitary lesion, though there may be 
several. The lateral supraorbital region of the frontal bone and adjacent roof of the 
orbit appear to be the site of predilection. Either surgical removal or irradiation of an 
eosinophilic granuloma results in clearing of that lesion. 

Seven cases are reported, in three of which there had been initial destructive lesions 
of the temporal bone, and in four, solitary granuloma of the skull. In making the diag- 
nosis, the following conditions should be considered: metastatic osteolytic malignant 
tumor, primary carcinoma, secondary cholesteatoma, primary cholesteatoma, osteomyelitis, 
multiple myeloma, congenital dehiscences of the skull, tuberculosis, syphilis, and fungous 


lesions. 


PLASTIC PROCEDURES 


Zur Technik der Rundlappenbildung. (Technique of the Formation of Flaps With Round 
Pedicle.) H.Stéger. Ztschr. f. Stomatol. 46: 196, 1949. 


Small details in the operating technique of round pedicle flaps for plastic surgery 
are important for success. Length and width of the flap must be carefully determined 
(Gillies). A model of fabric is useful, which has the measurements of the defect to be 
covered and the size of the pedicle necessary. It is usually three times as long as it is 
wide, If the length is insufficient, detachment has to be done in several steps. The cuts 
are usually made down to the fascia, and should be divergent toward the surface of the 
skin. This is to avoid necrosis of the suture line from fat tissue bulging out between the 
stitches. In patients with insufficient blood circulation it is advisable to cut only half 
of the bridge pedicle and to wait until blood circulation in the pedicle has been re-estab- 
lished. In still more difficult cases the flap is sutured back into its bed. Thus blood cir- 
culation comes mainly from the ends. Sometime later, the flap is cut loose and rolled. 
Resistance of such flaps is markedly higher than flaps cut at one time. 

The difficulty of suturing the end of the pedicle flap to the defect lies in the traction 
exerted on it in spite of all the devices to hold flap and defect tissue at a fixed distance. 
Therefore, it is advisable to strengthen the suture fixation by wire held on both sides of 
the suture (at a distance of 3 to 4 em.) by plastic buttons. Suturing is done with horse- 
hair or nylon thread. 

Medication with acetylcholine and daily application of chlorphenol camphor have 
proved helpful and decrease the healing period of the sutured flaps. Lately, Bepanthen 
(Hoffmann-La Roche, Inc.) has proved successful (pantothenic acid in tablet form, in 


ampules, and as an unguent). 
R. H. B. 











Editorial 


The American Academy of Oral Pathology Reviews Recent 
Oral Cancer Publications 


HE Executive Committee of the American Academy of Oral Pathology, on 

Feb. 4, 1950, considered in detail the recent publications by the American 
Cancer Society and the National Cancer Institute of the United States Public 
Health Service, both of which have been the subjects of recent editorials in 
ORAL SurGERY, ORAL MEDICINE, AND ORAL PatHoLoGy and the New York 
Journal of Dentistry. The importance to the public of the problem of early de- 
tection and correct diagnosis of oral cancer, as well as to the dental and medical 
professions, prompted the committee to scrutinize carefully the technical con- 
tent and the philosophical intent of these publications. The led to the formal 
adoption of a resolution in which the Executive Committee stated its views on 
their content. 

The opinion of the Executive Committee was that these publications sug- 
vest that the medical profession and certain members of the dental profession 
hold that the diagnosis, control, and treatment of cancer is not the responsi- 
bility of the dental profession. Even though the dentist is more thoroughly 
trained in the anatomy, physiology, and pathology of the oral cavity than any 
other group composing the health sciences, it is suggested that the dentist should 
be considered a member of a ‘‘cancer team’’ only because he has opportunity 
to examine earefully and frequently the mouths of a large group of patients. 
These pamphlets infer that were it not for the dentists’ well-established recall 
system, the control, diagnosis, and treatment of oral cancer would be entirely 
in the hands of ‘‘highly qualified individuals,’’ presumably a small group of 
the medical profession with no dental training. They failed to mention that 
the ‘‘highly qualified individuals’’ would not see many cases of oral cancer were 
they not referred to them by the dentist. 

It is granted that the treatment of certain advanced cases of oral cancer 
should be accomplished by the well-trained surgeon and/or radiologist, but the 
control, diagnosis, and, in many instanees, the treatment should be in the 
hands of these individuals who ean accomplish it best—the general dentist, the 
oral pathologist, and the oral surgeon. 

The American Academy of Oral Pathology feels very strongly that these 
publieations place a misdirected emphasis and has, therefore, taken a very 
definite position with regard to the recognition of the dental profession’s true 
role in the eanecer problem. To the best of the Academy’s knowledge, the 
American Caneer Society has given but slight official attention to the qualifica- 
tions of certain dentists in the field of oral pathology and oral surgery. It 
has made no attempt to utilize the services and advice of the Academy of 
Oral Pathology which represents many of these individuals. 
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The American Academy of Oral Pathology feels that the general dentist 
has a special knowledge of the oral regions, that the oral pathologist has 
particular training in the diagnosis of oral malignancies, and that the oral 
surgeon is well qualified to treat many oral malignancies. It feels further 
that these facts should be brought to the attention of the American Cancer 
Society and has, therefore, formally and unanimously adopted the following 


resolution: 


WHEREAS, the monograph—‘‘ Mouth Cancer and the Dentist’’ 
published by the American Cancer Society, and the pamphlet ‘‘Canecer 
of the Mouth and Respiratory Tract’’ prepared by the National Cancer 
Institute, U. S. Public Health Service in cooperation with the 
American Cancer Society and published by the U. S. Government 
Printing Office (No. 5 in cancer series 1949), failed to recognize the 
important role of dentistry in the control of oral cancer and contains 
many inaccurate statements and 


WHEREAS, two editorials have been published calling attention 
of the American Cancer Society to defects in these publications, 


THEREFORE, BE IT RESOLVED, that the American Academy 
of Oral Pathology direct the attention of the American Cancer 
Society and the National Cancer Institute to these editorials and that 
the American Academy of Oral Pathology offer its services to the 
American Cancer Society and the National Cancer Institute in any 
future efforts they may undertake to assist dentists and other in- 
terested individuals in the diagnosis and control or oral eaneer. 


J. L. B. 




















Operative Oral Surgery 


DIAGNOSIS AND TREATMENT OF ODONTOGENIC AND FISSURAL 
CYSTS* 


Kurt Hf. Tooma, D.M.D., F.D.S.R.C.S.(ENa.), F.D.S.R.C.S. (EpIn.)., 
BROOKLINE (Boston), Mass. 


HE cysts to be described have all of the following in common: they are 

formed from ectodermal epithelial structure, they are lined by epithelium, 
and they expand gradually to larger and larger size because of the osmotic pres- 
sure of the fluid or semifluid which they contain (Toller, 1948). 

The first type of eysts develop from odontogenic epithelium (odontogenic 
eysts), the second, from enclaved cell rests in the facial fissures (fissural cysts). 


Diagnosis of Odontogenic Cysts 


The diagnosis of odontogeni¢e cysts, as a rule, is not difficult, although in 
some eases special procedures are indicated for differentiation from central 
tumors of the jaws, and from bone cysts which are rare and generally have a 
history of trauma (traumatic or extravasation cyst). 

Clinical Findings.—These cysts may all develop to appreciable size with- 
out giving any signs or symptoms. Early signs are the absence or abnormal 
eruption of teeth in the dental arch; later, when becoming large, there may be 
deformity noticed by the patient and examination will show expansion of the 
hone and deflection of such teeth as may be involved. In the case of large cysts, 
there may be a parchmentlike thinness of the remaining bony wall, giving a char- 
acteristic crackling sound on palpation, or a feeling of pressure in the bone. 
In the mandible, anesthesia of the lip or paresthesia may result. 

For differential diagnosis, aspiration is recommended. <A sharp needle 
is inserted through the thinned-out wall, or through a small hole drilled in the 
cortex. The needle must penetrate through the eyst membrane or the experiment 
is in vain. If fluid can be drawn into the syringe (Luer-Lok syringe is recom- 
mended), we may consider this a sign of a cyst, since in case of tumor no fluid 
is present. 

Complications.—Infection causing a swelling of the face is a not too un- 
common complication. In other instances, a chronic fistula discharging a 
moderate amount of pus may lead from the cyst to the oral cavity. Focal in- 
fection or fracture of the jaw weakened by the cavitations may result. 


*Lecture given in the course on Diagnostic and Surgical Technics of the New York 
Institute of Clinical Oral Pathology, April 12, 1950. 
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Roentgen Findings.—The roentgen examination contributes a great deal 
to the diagnosis of cysts. While the flat x-ray does not always allow us to 
differentiate between a cyst and a cystic type of tumor, it gives very valuable in- 
formation regarding the location, extent, size, and involvement of adjacent 
structures. The relationship of the cyst to adjacent teeth is brought out in the 
roentgen film, these teeth may be displaced a considerable distance. Since cysts 
expand in the direction of least resistance, they progress in the mandible in 
the subapical area of the spongiosa and in the ascending ramus, before the 
cortex is greatly involved. Therefore, cysts may involve this bone extensively 
before expanding it. In the maxilla, they will often encroach upon the maxil- 
lary sinus and the nasal cavity before a bulge appears on the outer wall or the 
palate. 





Fig. 1.—Differential diagnosis by means of Lipiodol injection. 


The visualization of a mandibular cyst in the film is not always easy, be- 
cause it is a picture in two dimensions. It is particularly difficult to determine 
what teeth are involved, since the cyst is generally superimposed over adjacent 
teeth, especially if considerable angulation is required to take the picture. 
The maxilla presents still greater problems. Here the nasal cavity, the palate, 
the zygoma, and the maxillary sinus produce shadows, which interfere with 
easy interpretation. Views from various angles often help and _ stereoscopic 
pictures are of value. In doubtful eases, injection of a radiopaque substance 
is of great assistance. A needle is inserted as already described, and all fluid 
is aspirated, after which the syringe is replaced by a second one containing 
Lipiodol or Iodochlorol. The same amount of this solution is injected as that 
which was withdrawn. 

In a case in which a cyst was suspected in the flat dental film, a Lipiodol 
injection showed the cystic cavity very plainly (Fig. 1). Another case of a 
maxillary eyst, which was very difficult to visualize because of its large size, 
showed up plainly after a Lipiodol injection (Fig. 2). Cysts in the palate, 
encroachng upon the nasal cavity and maxillary sinus, are also easily visualized 
by this method (Fig. 3). 


Diagnosis.—The diagnosis of odontogenic cysts should include correct 
identification of the variety seen. Robinson (1945) presented a classification 
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Fig. 2. 





Fig. 3. 


Fig. 2.—Lipiodol injection of large maxillary cyst. 
Fig. 3.—Lipiodol injection shows cyst extending into floor of nose and encroaching upon 
maxillary sinus. 
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and so did Bernier (1948). In the new third edition of my Oral Pathology 
(1950), I have used a combination of their and my ideas, which is as follows: 


Odontogenic Ectodermal Cysts 


A. Follicular cysts (from odontogenic epithelium) 
a. Primordial cysts (simple follicular cysts) 
b. Dentigerous cysts 
Central 
Lateral 
e. Multiloeular cysts 
d. Cystie odontomas 
Bb. Periodontal cysts 
a. Apical 
b. Lateral 
C. Residual cysts. 


Primordial Cysts.—These are the earliest cysts forming from an epithelial 
sprout which may have been intended to develop into the enamel organ of a 
tooth (Fig. 4), or from an accessory sprout given off from any part of the 
odontogenie epithelium, especially the enamel organ of a molar (Fig. 5), or 
it may develop from cell rests derived from the latter. 





Fig. 4. Fig. 5. 


fai oie 4.—Primordial cyst forming from epithelial sprout instead of forming from dental 
ollicle. 


Fig. 5.—Primordial multilocular cyst forming from epithelial sprouts derived from enamel 
organ of developing molar. 


The primordial cyst does not contain a tooth nor is it associated with a 
tooth as is the lateral dentigerous cyst. It forms a distance away. from it, most 
frequently in the ascending ramus into which an epithelial sprout may pro- 
liferate. The roentgen examination reveals a simple cyst, as shown in Fig. 6. 
If it forms from cell rests between two teeth it may grow down into the bone, 
causing tilting, as shown in Fig. 7. Such eysts have a good deal in common 
with globulomaxillary cysts. 


Dentigerous Cysts.—Dentigerous cysts develop in the enamel organ of a 
developing tooth. If forming early, they generally involve the center of the 
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enamel organ over the occlusal surface of the tooth. (Fig. 8.) If developing 
late when the central or occlusal part of the enamel organ has become atrophied, 
they involve the lateral part of the enamel organ (Fig. 14). 

The central dentigerous cyst develops around the crown of a premolar or 
molar tooth. If the alveolar ridge is resorbed, a so-called eruption cyst results 
(Fig. 9). If the bone over the cysts resists resorption, it develops along the 
path of least resistance, spreading into the ramus, if formed by the third molar, 





Fig. 6. Fig. 7. 
Fig. 6.—Primordial cyst in mandibular ramus. 


Fiz. 7.—Primordial cyst which developed from epithelial cell rests between two teeth. 














Fig. 8. Fig. 9. 


Fig. 8.—Dentigerous cyst, central type, forming in enamel organ of developing molar. 
Fig. 9.—Dentigerous cyst. Eruption cyst, central type. 


forcing the tooth in apical directions until it is in contact with the inner side of 
the inferior border of the bone (Fig. 10). Such eysts not only form from the 
tooth germ of permanent teeth, but they develop from deciduous ones (Fig. 11), 
or supernumerary teeth as well. Cysts that form from the canines and anterior 
teeth and involve the entire enamel on all sides of the tooth may also cause 
their displacement in a vertical direction as shown in Fig. 12. 











966 KURT H. THOMA 





Fig. 10.—Dentigerous cyst, central type, involving ramus of jaw. 





Fig. 11.—Dentigerous cyst formed from enamel organ of deciduous molar. 








Fig. 12.—Dentigerous cyst, central type, formed from canine. 
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In the maxilla, the central cyst frequently causes marked displacement 
of the involved tooth. The third molar may be forced to migrate as far as the 
floor of the orbit as illustrated in a cyst in the posterior wall of the antrum 
with a discharging fistula through which a probe could be inserted to the 
tooth (Fig. 13). Great care should be taken to get favorable angulation and 
views from different aspects in order to make a satisfactory diagnosis. 


Fig. 








Fig. 14.—Dentigerous cysts, lateral type, developing from enamel organ of (A) molar and 
(B) incisor. 

The lateral dentigerous cyst is more commonly seen in the incisor and 

canine region, but it also forms from developing premolars and molars 

(Fig. 14). It may also form from a supernumerary tooth, and, even if the 
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tooth is small, the cyst may become very large, expanding in the subapical area 
to both sides (Fig. 15). Because the enamel organ is involved only on one 
side of the tooth, a certain amount of tilting is produced (Figs. 16 to 18). In 
lateral cysts forming from third molars (Fig. 19), the tooth is not necessarily 
prevented from erupting. If after eruption the tooth is extracted because of 
malposition or symptoms ascribed to it, which actually are caused by the cyst, 








Fig. 15.—Lateral dentigerous cyst involving the mandible extensively; formed from super- 
numerary tooth. 





Fig. 16.—Dentigerous cyst, latéral type, which developed in distal part of enamel organ of 
™ mandibular premolar. 


the eyst may™remain nn awe if no x-ray examination has been made. 
This accounts forssome of the(retention cysts, especially those found in the 
ramus. After the extraction, a fistula may form at the site of detachment from 
the tooth, with continuous discharge into the mouth through the extraction 
wound. \ 


— 











DIAGNOSIS AND TREATMENT OF ODONTOGENIC AND FISSURAL CYSTS 969 


Multilocular Cysts—The term may be applied if a patient has several 
cysts in various regions of the jaws, at one time or in succession. There are 
patients who have a familial tendency to cyst formation as in the case of the 
family reported by Thoma and Blumenthal (1946), in which out of 30 members 
of three generations, 14 had cysts. One of the third generation had 5 cysts 
which developed at different times. 





Fig. 17.—Dentigerous cyst, lateral type, which developed in lingual part of enamel organ of 
canine. 











Fig. 18.—Dentigerous cyst, lateral type, which developed in distal part of enamel organ of 
maxillary canine. 


Generally the term is applied to a cluster of cysts forming close together, 
either from adjacent tooth germs or from proliferation of odontogenic epi- 
thelium, which divides into two or more strands each of which forms a eyst 
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(Fig. 5). Because of the limited space for their expansion, they are crowded 
together and may even coalesce, forming one cavity with many baylike exten- 
sions (Fig. 20). In other instances, cysts of various types may develop side 
by side, such as a dentigerous and primordial cyst, or even a cystic odontoma. 





Fig. 19.—Dentigerous cyst, lateral type, which formed in distal part of enamel organ of third 
molar. 





Fig. 20.—Cyst. 


Cystic odontomas, single or as part of a multiple cyst, are of special interest. 
The odontoma forms in the cyst wall and may occupy a large part of the cystic 
space. Generally it consists of soft tissue components as well as of calcified 


structures. 
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Tooth germs in all stages of development may be present (Fig. 21) or a con- 
glomerate dental mass, or poorly formed rudimentary teeth. If there is evi- 
dence of continued epithelial proliferation, the evst may take on the character- 
istics of an adamantoblastoma. <A case of cystic adamanto-odontoma was re- 
ported by Thoma (1944). 





Fig. 21.—Cystic odontoma, 





Fig. 22.—Periodontal cyst forming from apical granuloma. 


Periodontal Cysts.—These cysts, also known as radicular cysts, have an 
entirely different pathogenesis from those previously described. They are 
formed from an epitheliated granuloma (Fig. 22), which generally forms at 
the apex (apical peridontal cyst) and rarely at the site of a lateral opening 
from the root canal (lateral peridontal cyst). 
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These cysts are generally infected, show inflammatory infiltrate in the eyst 
tissue, and may contain pus. Absorption of bacteria and their toxins may 
cause somatic diseases generally known as focal infections. Periodontal cysts 
may be recognized when small. In the x-ray, the radiolucent area occupied by 
the eyst is surrounded by a cortical wall, which helps differentiate it from the 
ordinary granuloma (Fig. 23). They may enlarge in the subapical area and 
involve a considerable part of bone, but are rarely seen in the ascending ramus. 





Fig. 23.—Incipient periodontal cyst. 





Extensive periodontal cyst expanding bone. 


Fig. 24. 





The bone may be greatly expanded and the occlusion of the teeth disarranged 
(Fig. 24). Such teeth are not necessarily involved even though the cystic 
area is projected over their roots. In the maxilla, the periodontal cyst involves 
frequently the maxillary sinus when the cyst appears radiopaque as compared 
with the radiolucent antrum (Fig. 25). 

Residual Cysts.—Residual cysts, which are found in edentulous sections of 
the jaw, are of three types: (1) a primordial cyst may appear to be a residual 
eyst if all teeth have been extracted (Fig. 6); (2) the lateral dentigerous cyst 
may be separated from the tooth from which it formed when the latter is 
extracted as already described; (3) most frequently residual cysts are perio- 
dontal cysts, which remained undiscovered or are formed from an epithelial 








€ 
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Fig. 25.—Maxillary sinus involved by periodontal cyst. 





Fig. 26.—Residual cyst of maxilla. 
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granuloma left in the jaw. Fig. 26 shows a residual cyst in the edentulous 
maxilla, Fig. 27 in the mandible. Such cysts may, however, be very large as 


that shown in Fig. 28. 





Fig. 27.—Residual cyst of mandible. 





Fig. 28.—Extensive residual cyst of mandible. 


Diagnosis of Fissural Cysts 

Fissural cysts are found in the region of fusion of the embryonic processes 
of the face. We distinguish globulomaxillary, median, and nasoalveolar cysts. 

Globulomaxillary Cysts.—These form at the junction of the globular and 
maxillary processes, between the roots of the second incisor and canine, causing 
the roots of these teeth to diverge. This cyst starts from epithelial rests in 
the alveolar process (Fig. 29). When enlarging, it grows into the main part of 
the maxilla (Fig. 30). Generally it expands the outside of the jaw, but if the 
cyst extends into the palate, the swelling may appear on the roof of the mouth. 

Roentgen examination shows a cystic defect with the two roots pressed 
apart. It must be distinguished from a lateral periodontal cyst. In the latter, 
the cyst starts from a lateral root canal of an infected tooth or an instrumental 
perforation. It also must be distinguished from a lateral dentigerous cyst on 
the side of an erupted tooth and from a. primordial cyst which may form in 
this region as it does in other locations (Fig. 7). 





tin 
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Median Cysts.—Median cysts form either in the median line, the palatal 
sutures, or the symphysis of the mandible. The palatal median cysts may 
develop in the alveolar part or in the hard palate and, therefore, median alveolar 
and median palatine cysts may be distinguished. Median alveolar cysts may 
cause the roots of the central incisors to diverge; if the patient has lost his teeth, 





Fig. 29. Fig. 30. 
Fig. 29.—Incipient globulomaxillary cyst developing in fissure between premaxilla and 
maxilla. 
Fig. 30.—Globulomaxillary cyst with characteristic divergency of adjacent teeth. 





Fig. 31. Fig. 32. 


Fig. 31.—Median palatal cyst. (Courtesy, Dr. W. H. Hyde.) 
Fig. 32.—Nasoalveolar cyst being dissected from base of upper lip. 


they may cause a swelling on the palatal or labial side of the alveolar ridge and 
prevent the wearing of artificial dentures. Median palatal cysts occur behind 
the incisive foramen (Fig. 31), and cause a swelling which must not be mistaken 
for an incisive canal eyst. The median palatal cyst may also produce a swelling 
in the floor of the nose, causing difficulty with nasal breathing. 
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Nasoalveolar Cysts.—This cyst forms in the lateral nasal cleft at the 
junction of the globular, lateral, nasal, and maxillary processes. It produces 4 
swelling which forms in the base of the lip and encroaches on the nasal vestibule 
causing swelling just inside the nostril (Fig. 32). When the upper lip is lifted, 
a distinct fluetuant swelling is noticed in the labial suleus below the piriform 
aperture. The cyst does not extend far into the bone, and produces an external 
swelling which obliterates the nasofacial fold. Breathing may be interfered 
with. The roentgen findings are of no significance because, unlike other eysts, 
it does not displace the bone. 

Nasopalatine Cysts.—Nasopalatine cysts form in the incisive canal from 
embryonal structure or from the nasopalatine ducts which may remain as a 
blind cul-de-sae which opens into the nose or mouth at the papilla palatina. 
Grohs (1934) pointed out that secretion from mucous glands normally found in 
the incisive canal may become an important contributory factor in the formation 
of these cysts. Two types are distinguished : 

Cyst of the Papilla Palatina. “It causes a round swelling that gradually 
enlarges to the size of half a cherry. It forms in the soft tissue overlying the 
incisive foramen, expanding the papilla palatina. It is soft and fluctuant. If 
sufficient pressure is applied, discharge will exude from the cyst through the 
orifice of one of the small outlets of the nasopalatine ducts, which can be seen 
in careful examination as little occluded slits located on each side of the papilla. 
The mucosa covering the swelling is usually not altered, because of its thickness 
and rugae, although there may be redness due to inflammation caused through 
irritation by the mandibular incisors during mastication. In such cases, the 
discharge may be of a purulent nature. 

The x-ray picture helps to differentiate between the cyst of the papilla 
palatina and that of the incisive canal. In the latter a typical cystic area is 
seen in the film, while in the former the roentgen examination is entirely 
negative. 

Incisive Canal Cyst.—This cyst forms in the bone of the hard palate, and 
expands the incisive canal. In some cases the patient suffers considerable pain 
due to pressure exerted on the nasopalatine nerves, which also pass through 
this channel. Therefore, patients may complain of pain and sometimes a burn- 
ing sensation in the anterior part of the maxilla, and the pain may radiate to 
the bridge of the nose and eyes. Generally there is some swelling of the papilla 
palatina, but it is not circumscribed as in cysts of the papilla palatina. There 
may be infection present which will accelerate the symptoms, and will be ac- 
companied by fever and an increase in the size of the swelling and discharge. 
Roper-Hall (1940) believes that increased pressure allows partial drainage be- 
cause, with exceptions, these cysts do not tend to exceed a certain size. 

X-ray examination shows a small cystic area, often heart-shaped and with 
the characteristic condensed bone surrounding it, located in the region occupied 
by the incisive canal. The apices of the central incisors are generally projected 
into the area; therefore, care must be taken not to mistake the incisive canal 
cyst for a periodontal cyst (Fig. 33). 
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Treatment of Odontogenic and Fissural Cysts 

The treatment is surgical. It consists of the removal of the cyst. The ques- 
tion of what to do with the resulting bone cavity and whether to preserve or 
remove involved teeth is the main topic to discuss. 

Operative Procedures.—T'wo operative techniques have been developed. 
One consists of the complete enucleation of the cyst sac; the other is known as 
marsupialization or the Partsech operation, and consists of cutting an adequate 
window in the outer wall of the cyst through which the contents of the cyst 
are evacuated but the membrane is not removed. The permanent opening which 
has been made relieves the pressure and is supposed to allow the natural repair 
processes to restore the original outline and structure of the involved bone. 
Waldron (1941) described a two-stage procedure which combines the two 
methods, and which is well worth considering when confronted with extensive 


eysts of the lower and, principally, the upper jaw. 





Fig. 33.—Incisive canal cyst. 


The following are the operations used for the various types of cysts: 


1. Marsupialization. 
2. Combined marsupialization and enucleation. 

3. Enucleation and packing open. 

4. Caldwell-Lue operation. 

5. Enucleation and primary closure with Gelfoam. 

6. Enucleation and fixation of pathologie fracture. 

Marsupialization (Partsch Operation).—This method is probably of some 
use in eases of large cysts in preparation for complete enucleation at a later 
date, when the size of the cystic cavity has been reduced. The advantages are 
not sufficient to warrant retention of pathologie tissue with neoplastic tenden- 
cies. The opinion that marsupialization requires less surgical skill and experi- 
ence is no argument for the procedure. The fact that healing is more rapid 
after complete enucleation than after marsupialization is more important, par- 
ticularly if it is taken into consideration that sometimes in older individuals 
eysts are never completely eradicated by this method and pockets may remain, 
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gathering food for months or years. Besides, there is danger of invagination 
and new cyst formation, as was demonstrated in a case reported by Waldron 
(1941). The statement that this method is superior to complete enucleation 
because it offers an opportunity for the preservation of displaced teeth, or pre- 
vents exposure of the roots of adjacent teeth, is often made. This argument 
may have been sound at one time; today, by means of obliteration of the cyst 
cavity with Gelfoam, combined with primary closure, we obtain the same re- 
sults with no danger of recurrence and in a much shorter time. 

Enucleation and Packing Open.—This method is safe and has given ex- 
cellent results, but requires endless aftercare and often results in deformity 
because of loss of part of the alveolar bone (Fig. 34). 








A. B. 


Fig. 34.—Large cdontogenic cyst, enucleated and packed open (A) until five weeks later 
granulation tissue had covered bone (B). It takes months of aftercare until complete healing 
occurs, 


Caldwell-Luc Operation.—Cysts that extensively involve the maxillary 
sinus are treated by the Caldwell-Lue procedure, while those which slightly en- 
eroach on this cavity, and are separated from it by a definite bony wall, may 
be enucleated and closed as will be described later. Large cysts which take up 
one-half of the maxillary sinus, or more, are best made part of the sinus by 
removing, after enucleation of the cyst membrane, the partition separating the 
two cavities. Drainage and aeration are supplied by the nasoantral window 
so that the incision in the canine fossa can be completely closed. 

Enucleation and Primary Closure After Insertion of Gelfoam.—This pro- 
cedure already referred to has great advantages. These are complete removal 
of the pathologic membrane, preservation of form and shape of bone and al- 
veolar process, protection of exposed teeth, and elimination of lengthy post- 
operative care. The Gelfoam promotes bone formation. Jenkins and Clarke 
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(1945) showed how the foam is replaced when implanted in soft tissue. Jacobs 
and Rafel (1950) demonstrated its effect on bone healing in the jaws of dogs. 
The interstices are filled with blood and there is evidence of invasion from the 
periphery with polymorphonuclear leucocytes, lymphocytes, and plasma cells. 





Fig. 35.—Gelfoam inserted into cyst cavity after enucleation of membrane from external 
approach. Note blood running into foam. 
After a week, fibroblast response is noted, producing an encapsulation, with 
gradual invasion and replacement of the foam which is completely absorbed 
in about six weeks. If placed into bone, it is reasonable to expect that the 
mesenchymal cells accompanying the blood vessels will deposit osteoid, which 
eventually is impregnated with calcium salts. In a report by Thoma and 
Sleeper (1948), cases were shown in which this deposition of bone from the 
periphery could be demonstrated in x-rays, the radiolucent area becoming 
vradually smaller. The foam is saturated with one of the following solutions, 
pressing the air out to allow the solution to be absorbed: (1) physiologie 
saline solution; (2) penicillin solution, 10,000 units per cubie centimeter; (3) 
thrombin solution, 50 units per cubic centimeter. I am using now a mixture 
of equal parts of penicillin and thrombin by dissolving the thrombin powder 
in a penicillin solution. The penicillin takes care of infection that may be 
present, while the thrombin prevents secondary bleeding and eechymosis. The 
saturated foam is placed into the eyst cavity, filling it lightly, not packing it 
in. This allows blood to enter and start the process of replacement with tissue, 
(Fig. 35.) The ineision should be carefully closed by means of interrupted 
sutures (Fig. 36). The aftercare consists of good mouth hygiene. The sutures 
should not be removed until after eight to ten days, when no further treatment is 
required. If infection of the wound sets in, it may be necessary to open 
and drain it. If partial liquefaction oceurs, daily irrigations with tine- 
ture of Zephiran generally are sufficient to promote complete healing in a short 
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C. 


Fig. 36.—A, B, and OC, Odontogenic cyst enucleated and treated with Gelfoam. 
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B. Cc. 


Fig. 37.—Dentigerous cyst forming from first maxillary incisor (A). Cyst membrane 
Was removed and cyst cavity treated with Gelfoam. B shows erupting incisor. C, Teeth 
brought into occlusion by orthodontic treatment. 
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time. This method has been proved very satisfactory and useful in our hands 
and also has been favorably commented on by Guralnick and Berg (1948). 

Retention of Teeth—In dentigerous cysts, the unerupted tooth around 
which the cyst has formed may be either preserved or removed. The removal 
usually presents no difficulty. An effort should be made to conserve the teeth 
in young individuals. The natural eruptive force in youth ean be counted 
upon to aid in bringing the tooth into ocelusion because bone growth is still active 
so that the tooth will have adequate support from new alveolar bone deposited 
around the root, as the tooth takes its position in the arch. 

In many instances teeth are only partly formed, and extreme care must 
be exercised not to dislodge them while removing the cyst sac. I generally have 
an assistant hold the tooth firmly in place with a suitable instrument (such 
as a gold foil plugger) applied to the cutting edge, while I dissect the cyst 
away from the neck of the tooth with a sharp curved knife. After the sac is 
removed, blood is allowed to fill in around the exposed crown, and the wound 
is dressed or treated with Gelfoam, as described. Teeth so treated usually 
erupt without orthodontic aid, and sometimes rapidly, as soon as the cyst pres- 
sure is removed, but they do not always come into normal occlusion. It may 
be necessary to have the arch widened or other treatment administered by an 
orthodontist. (Fig. 37.) 


Replantation of Teeth—Replantation of partly formed, unerupted teeth 
has been found quite successful if they are accidentally removed. These teeth 
are enveloped in the dental follicle, and the pulp tissue is connected by a wide 
base to it. Therefore, blood circulation is more easily re-established than in 
adult teeth. The dental follicle will reattach itself to the bone, which is fol- 
lowed by revascularization of the dentinal papilla with its wide apical base. The 
replantation of partly formed unerupted teeth is performed without much 
loss of time, therefore, unless there is gross contamination by saliva or an unster- 
ile procedure, a disinfectant should not be used, since it will lower the vitality of 
the tooth. If it is contaminated, it may be sterilized in tincture of Zephiran. 
The erypt in the jaw is cleansed of blood and debris after which the tooth is 
reinserted. The operation is completed by the insertion of Gelfoam and closure 
of the incision. (Fig. 38.) 

Fixation of Pathologic Fracture.—Patients who sustain a fracture through 
a cyst generally present considerable swelling of the face, and, because of 
compounding into the mouth, there may be infection present. Frequently, sub- 
mandibular or submaxillary abscesses form. If no infection is present, the cyst 
sac is removed in the usual manner, after which fibrin foam may be inserted. 
The fracture is then reduced and fixed. If infection is present, drainage and 
penicillin therapy are required. After twenty-four to forty-eight hours, an 
incision and drainage is performed, preferably from an extraoral approach, after 
which a Dakin tube is inserted for the instillation of local penicillin (Fig. 39, A.) 
After the acute phase of the infection has subsided, the patient is ready for 
enucleation of the cyst, which may be performed from an intraoral approach 
and is followed by fixation of the fracture. 
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C. 


Fig. 38.—Replantation experiment in case of dentigerous cyst. A, X-ray of replanted 
teeth. B, Four months postoperatively. C, Three years postoperatively. Note bone formation 
obliterating cyst which was filled with fibrin foam. 
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B. 


Fig. 39.—Pathologic fracture of mandible through odontogenic cyst. A, Preoperative 
x-ray. 8B, After incision and drainage of submandibular abscess with drainage tube inserted. 
C, Cyst sac removed and fibrin foam inserted; fracture fixed with skeletal fixation. D, X-ray 
ten months after operation showing progress of healing. 
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D. 


Fig. 39.—C and D (For legend, see opposite page). 
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Intermaxillary fixation or skeletal fixation may be used. Skeletal fixation 
has the advantage that it allows easy access to the cyst, which may require treat- 
ment. The pins should be inserted sufficiently far away from the cyst to ob- 
tain good attachment (Fig. 39, (). The period of immobilization generally 
should be longer than in an ordinary fracture. If the infection has completely 
subsided and the patient is hospitalized so that intramuscular penicillin 
therapy can be continued, the cyst cavity may be lightly packed with fibrin 
foam and closed by suture. Otherwise, it should be packed open with petrolatum 
gauze. 
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THE SURGICAL TREATMENT OF CANCER OF THE GINGIVA 
Harry E. Euruicu, M.D.,* NEw York, N. Y. 


HILE many histologic types of malignant tumors occur in the oral cavity, 

the most common is epidermoid carcinoma, which arises as a surface growth 
from the squamous mucous membranes lining the mouth. About 90 per cent 
of cancerous growths in this part of the body are of this morphologic variety 
(epidermoid carcinoma). From a practical standpoint, other malignant tumors 
such as adenocarcinoma of mucous or minor salivary gland origin, malignant 
melanoma, and the lymphomatous tumors will not be included in this discus- 
sion; nor will the numerous neoplasms that may involve the structures of the 
oral cavity secondarily either by direct extension (cancer of the nasal cavity 
and paranasal sinuses, primary tumors of the mandible and maxilla) or by 
lymphatie or hematogenous metastasis (such as carcinoma of the breast and 
hypernephroma). 

An analysis of the histories of patients referred to a tumor clinic for 
proved mouth cancer revealed that more than half such patients consult a den- 
tist first, before consulting a physician, in the belief that their symptoms are 
due to some dental disorder. Furthermore, it has been shown that this tend- 
enecy for patients with mouth cancer to consult a dentist first is more pro- 
nounced in gingival cancer cases than in any of the other anatomie forms.’ 
For this reason, therefore, the treatment of cancer of the gingiva in particular 
has been selected for presentation. 

The dentist, as well as the oral surgeon, must necessarily be familiar with 
current therapeutie techniques employed in the eradication of this specific type 
of mouth eaneer, especially since the dental profession is playing an increas- 
ingly more important role in cancer control, and particularly in the diagnostic 
aspects of cancer of the oral cavity. It is hoped that some of the basic prin- 
ciples in the treatment of cancer of the gingiva, briefly presented here, will serve 
to stimulate even more interest in this disease and greater responsibility in its 
control. 


The Selection of the Method of Treatment 
At present there are only two effective means of treating cancer, namely, 
surgery and some form of radiation therapy. These two types of treatment 
must never be regarded as competitive methods of therapy; instead they should 
be evaluated critically as to their relative curative merits. In selecting one or 
the other method in any case of cancer, the main consideration should always 
be: ‘‘ Which method when used initially will yield the greatest number of cures 
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in the greatest number of patients?’’ Other significant considerations in select- 
ing the method of treatment are: (1) mortality and morbidity, (2) the fune- 
tional result, and (3) the cosmetic result. 


Radiation Therapy Versus Surgery.— When cancer arises in the gingiva 
its close proximity to teeth and bone obviously complicates the problem. 

Although radiation therapy may be employed successfully in the treatment 
of selected cases of gingival cancer, that is, in those instances in which there is 
no bone involvement or cervical node metastasis, this method of therapy for 
gingival cancer may be attended by one or more serious complications, which 
are often difficult, if not impossible, to avoid. Under certain conditions cancer- 
lethal doses of radiation given to this area will often be followed by osteora- 
dionecrosis, a chronic, painful, and disabling complication invariably termi- 
nating in loss of bone. 

If teeth are present in the direct beam of radiation, injury to the tooth 
structures is inevitable, frequently resulting in intractable toothache and 
further morbidity. In the event that such irradiated teeth are subsequently 
extracted, osteoradionecrosis is a certainty. 

In order to prevent these serious dental sequelae following radiation ther- 
apy for gingival cancer, preliminary extraction of all teeth in the beam of ra- 
diation is recommended by some therapists. There are, however, two disad- 
vantages in pursuing such a policy. The extraction of a tooth from a cancer- 
ous jaw will usually hasten spread of the disease through the tooth socket into 
into the spongiosa. Furthermore, precious time must elapse before the alveolus 
becomes filled with granulation tissue (two to four weeks), thus delaying the 
treatment of a steadily growing, infiltrating metastasizing tumor. If cancer- 
lethal radiation is attempted before the formation of granulation tissue in the 
tooth socket has keen completed, this friable young tissue plug may be destroyed, 
with exposure of bone in the mouth and ensuing osteoradionecrosis. 

These, are then, some of the disadvantages in employing radiation therapy 
in the initial treatment of operable gingival cancer and they should be regarded 
as serious deterrents even if the chances of cure by radiation therapy were 
almost as good as by surgery. In brief, surgery is the method of choice in the 
treatment of operable gingival cancer, and radiation therapy should be reserved 
for inoperable cases and postoperative recurrences that are not surgically 
accessible. 

The introduction of chemotherapy and the antibiotics, Pentothal sodium 
anesthesia, improved pre- and postoperative care, modern surgical techniques 
and blood banks has made adequate cancer surgery possible, especially in the 
operative treatment of neoplastic diseases about the head and neck. Extensive 
and complicated procedures can now be performed successfully even in elderly 
and poor-risk patients, with a reasonably low mortality rate. The surgeon may plan 
and carry out a surgical program that will completely encompass the growth 
(and regional lymph node metastasis if present), so that the surgical specimen 
is excised en bloc, together with an adequate margin of normal tissue. If the 
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essential details of pre- and postoperative care receive meticulous attention, 
an uneventful convalescence and satisfactory wound healing may be anticipated 
in most of the eases. 

Basic Surgical Principles.—During the past ten years, there has been 
much diseussion in the literature regarding the importance of ‘‘radical surgery”’ 
for cancer in different parts of the body in general, and for mouth cancer in 
particular, so that many members of the dental and medical professions have 
been given the erroneous impression that an effective cancer operation must 
necessarily be extensive and mutilating. Such a rigid concept is, of course 
unjustified. Rather than categorize general cancer surgery as ‘‘conservative”’ 
or ‘‘radical,’’ it would be more reasonable and accurate to employ the term 
adequate cancer surgery with the connotation that the disease must be removed 
completely, including a sufficient margin of adjacent normal tissues. The 
actual extent of the operation obviously depends entirely upon the morbid 
anatomy of a given growth and may vary from a simple excision to a massive 





resection combined with a regional node dissection. 

When surgery has been selected for a given case of gingival cancer, the 
type of operation employed will depend upon the following factors: (1) loea- 
tion and size of the growth, (2) involvement of bone, (3) extension into ad- 
jacent structures, (4) cervical lymph node metastasis, (5) previous radidtion 
therapy. 

Cancer of the Lower Gingiva 


Early Lesions Without Involvement of the Mandible.—In the early stages 
of gingival cancer the growth is either limited to the mucous membrane, or has 
infiltrated the submucosal tissues to a small extent. During this phase of the 
disease, the lesion is usually under 1 em. in diameter. If there is no evidence 
of involvement of the underlying mandible or of cervical metastasis, such a 
growth may be excised elliptically together with a portion of the adjacent 
alveolar process, and the wound closed by approximating the eut edges of 
mucous membrane. 

On the other hand, in those cases of gingival cancer in which there are 
small local recurrences or residual disease after initial treatment by radiation, 
mere local excision of the growth, as just deseribed, will not suffice. Excision 
of just a portion of irradiated sclerotie devaseularized bone will usually be 
followed by poor wound healing and osteoradionecrosis. Therefore, where 
surgery for cancer of the gingiva must be performed for residual disease or 
local recurrence in an irradiated area, the mandible should necessarily be widely 
resected, to include all of the bone in the direct beam of radiation, regardless 
of the actual size of the tumor, in order to prevent postoperative bone infection, 
sequestration, and prolonged morbidity. 

Early Lesions With Involvement of the Mandible.—It is curious that can- 
cer of the lower gingiva so frequently remains a localized disease during its 
early or even moderately advanced stages, not invading the mandible until 
relatively late in its course. One would naturally expect earlier bone invasion 
because of the proximity of the growth to the alveolar process. Apparently 
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the tumor, as it advances and infiltrates, takes the path of least resistance, that 
is, it invades the contiguous soft tissues first, such as the buecal mucosa and the 
floor of the mouth. Eventually, however, most gingival cancers, if untreated, 
will destroy adjacent bone. 

In cases of small gingival cancers (1 to 2 em. in diameter) in which there 
is evidence of minimal bone involvement and no evidence of cervical metastasis. 


; 





Fig. 1.—Cancer of the gingiva. Ulcerating, fungating, deeply infiltrating tumor of the 
right lower gingiva invading the adjacent buccal mucosa and floor of the mouth. Biopsy 
revealed epidermoid carcinoma. Although this lesion is extensive, it can-be encompassed 
surgically and removed. 





Fig. 2.—Cancer of the gingiva. Preoperative photograph of patient whose mouth lesion 
is shown in Fig. 1. Note swelling in soft tissues overlying the body of the right side of the 
mandible, - 
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the entire growth may be widely removed by a partial block excision of the 
tumor and underlying bone with preservation of continuity of the mandible. 
This is accomplished by dividing the lower lip and chin in the midline. The 
incision is carried onto the upper neck, enabling access to the external carotid 
artery, which is ligated for hemostatic purposes. The gingivobuceal gutter is 
incised as far back as necessary and the lower portion of the cheek is reflected 
off the body of the mandible. The growth is widely encompassed by the scalpel, 
and mucoperiosteal flaps are developed for subsequent closure of the operative 
defect. The bone to be excised is skeletonized and removed together with the 
soft tissue mass en bloc, using the motor saw and chisel. The operative defect 
is closed by approximating the previously prepared mucosal flaps and skin 


edges. Drainage is established through the cervical end of the incision. 





Fig. 3.—Cancer of the gingiva. Roentgenogram of same patient showing extensive irregular 
destruction of the right side of the mandible by gingival cancer. 


Moderately Advanced and Advanced Cancer of the Lower Gingiva.—<As 
the disease progresses, it involves increasingly greater portions of the gingiva, 
extending into the floor of the mouth and onto the buccal mucosa, or infiltrating 
and destroying the underlying bone. Oceasionally, the growth will perforate 
the cheek or extend directly into the soft tissues of the upper neck. During 
these stages of the disease, cervical metastasis will have oceurred in about 
one-third of the cases. 

For moderately advanced and advanced cancer of the lower gingiva, an 
extensive surgical procedure should be performed so that the entire growth and 
all of the regional lymph nodes are widely removed. The operation consists of 
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a radical neck dissection (removal of sternocleidomastoid muscle, internal jugu- 
lar vein, submaxillary salivary gland, and all associated lymph nodes on the in- 
volved side of the neck), combined with resection of the mandible and excision 
of the intraoral primary lesion en bloc and in one stage. 





Fig. 4.—Cancer of the gingiva. Tumor shown in Fig. 1 has been removed by combined 
neck dissection and resection of the mandible. Surgical specimen shown consists of sternocleido- 
mastoid and omohyoid muscles, internal jugular vein, submaxillary salivary gland, associated 
lymph nodes, and one-half of the mandible. 


Supraglottic edema occurs frequently as a postoperative complication fol- 
lowing this operation, so that tracheotomy is done at the beginning of the pro- 
cedure and is used to oxygenate the patient during the operation. (The 
tracheotomy tube may be removed on the fifth to about the tenth postopera- 
tive day, depending on the rapidity with which the glottis becomes adequately 
patent.) At the completion of the neck dissection and before the mandible is 
resected, the external carotid artery is ligated to prevent troublesome arterial 
bleeding when the mandible is disarticulated. The mouth defect is then re- 
paired and the neck flaps are closed. Adequate drainage is established through 
the lower neck. 
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All suture lines invariably heal per primam provided the postoperative 
management is complete and meticulous (nasal feedings and adequate vitamin 
therapy, fluid and electrolyte balance, penicillin, frequent mouth sprays, and 
application of activated medicinal zine peroxide to ora! suture lines). 


Cancer of the Upper Gingiva 

While the basic surgical principles described for cancer of the lower 
gingiva are essentially the same when the disease affects the upper jaw, the 
technical problems involved are somewhat different. This difference may be 
attributed to the proximity of the palate, antrum, and floor of the nasal cavity 
to the upper gingiva, in addition to the complicated structural features and 
configuration of the maxilla. Furthermore, when a case of cancer of the upper 
gingiva is encountered in which cervical metastasis is also present, excision of 
the primary growth in continuity with the regionally involved nodes, as em- 
ployed for cancer of the lower gingiva, obviously cannot be done. 





Fig. 5.—Cancer of the gingiva. Close-up photograph of surgical specimen showing deeply infil- 
trating characteristics of gingival cancer, invading and destroying underlying bone. 

The problem is further complicated by the fact that varying portions of 
the roof of the mouth and other parts of the maxilla must frequently be resected, 
so that rehabilitation in the form of a dental prosthesis is a significant feature in 
these patients. The prosthodontist, therefore, plays an important role in the 
convalescent and follow-up care of such patients. 

Early Lesions of the Upper Gingiva.—Small cancers of the upper gingiva 
that are suitable for local excision, as described for early lesions in the lower 
jaw, are seldom encountered. The proximity of the growth to the palate and 
antrum, in addition to the broad, irregular, complicated structure of the maxilla, 
makes it mandatory in most cases to resect some portion of the maxilla in order 
to remove the growth completely, the amount of excised bone depending upon 





the size, location, and extent of the tumor. 
In cases of early cancer, up to about 2 em. in diameter, in which there is 
no evidence of antral involvement and in which the lesion does not extend into 
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the gingivobuceal gutter or onto the palate, the growth may be excised com- 
pletely through an intraoral approach, without preliminary ligation of both 
external carotid arteries. The tumor is widely encompassed using the scalpel 
or electrocautery ; the incision is deepened down to the bone and the specimen 
is resected by chisel and mallet. If, during the course of the operation, the 
antrum is exposed, this sinus is cleared of all its mucous membrane by curet- 
tage. In appreciably sized operative defects, the resultant cavity in the maxilla 
may be lined with a split-thickness skin graft, held in place by Cornish wool 
packing for about five to seven days. If an intraoral skin graft is not employed, 
the operative defect is packed once or twice daily using gauze impregnated with 
activated medicinal zine peroxide. 





Fig. 6.—Cancer of the gingiva. Postoperative film of patient three years following combined 
neck dissection and resection of the mandible for advanced cancer of the gingiva. 


The patient’s nutrition is maintained with nasal feedings until a tempo- 
rary obturator has been made for him. A permanent dental prosthesis is con- 
structed just as soon as appreciable shrinkage of the transmaxillary stoma has 
occurred. When epithelization of the wound has been completed, gradual con- 
traction of the stoma takes place so that, in about a year following operation, 
the opening into the mouth is reduced to at least one-half of its original size. 

Moderately Advanced and Advanced Cancer of the Upper Gingiva.—<As 
the disease progresses the structures adjacent to the upper gingiva, such as the 
palate and the surrounding buccal mucosa, become involved, with eventual per- 
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foration of the tumor into the antrum and/or nasal cavity. Occasionally, the 
maxilla iiay be invaded bilaterally, especially by midline lesions, or growths 
that involve the anterior alveolar process extensively. Once the tumor has in- 
vaded the antrum, the adjoining paranasal sinuses may also become involved. 

It is plain, therefore, that for moderately advanced and far-advaneed cancer 
of the upper gingiva, the maxilla must be widely and in certain cases even 
totally resected in order to remove the tumor completely. While the posterior 
wall of the antrum, the floor of the orbit, or the zygoma may frequently be 
preserved, these structures will occasionally have to be sacrificed if they are 
involved by cancer. 

Briefly, the surgical procedure indicated for this stage of cancer of the 
upper gingiva combines an oral and transmaxillary approach and consists of : 
(1) ligation of both external carotid arteries (for hemostatic purposes) ; (2) 
development and reflection of a cheek flap by splitting the upper lip, carrying 
the incision around the ala nasi, up along the nasobuecal groove, and across 
the upper eyelid; (3) delineation of that portion of maxilla to be removed with 
the sealpel or the electrocautery; (4) transection of bone with chisel and mallet 
or the eleetrie saw; (5) the removal en masse of the intraoral lesion together with 
the resected bone. 

When the medial wall of the antrum must be included in the resection, it 
is prudent to excise the nasal turbinates on the affected side and to curette the 
exposed ethmoid and sphenoid sinuses thoroughly ; when indicated, the nasal 
septum may be removed up to the vomer. If the floor of the orbit is involved 
by disease and must he removed, the orbit is exenterated ; otherwise the orbital 
contents will prolapse into the maxillary defect. In such eases, the eyelids may 
he preserved and used as a skin flap to cover the exposed eye socket. 

After hemostasis is obtained, the cheek flap is restored and the wound is 
closed. The entire oromaxillary defect is lined with a split-thickness skin graft 
and held in place with Cornish wool. A special nutritional regime, previously 
mentioned, is continued until the wound is healed and until the patient has 


been provided with an obturator. 


Cervical Metastasis 

Metastasis to the lymph nodes of the neck oceurs in about 25 per cent of 
cases of gingival eancer at sometime during the course of the disease, usually 
in the later stages, and more frequently on the homolateral side of the neck. 

Cervical metastasis secondary to an eradicated cancer of the oral cavity is 
best treated surgically by radical neck dissection, unless definite contraindica- 
tions to the operation exist. This operation consists of the removal of sterno- 
cleidomastoid musele, internal jugular vein, submaxillary salivary gland, and 
all associated lymph nodes on one side of the neck. If metastasis is present 
in both sides of the neck, a bilateral neck dissection is done in two stages. 

When a case of cancer of the lower gingiva with cervical metastasis is 
encountered, then neck dissection combined with resection of the mandible and 
the intraoral primary growth in one stage should be done in operable cases, as 
described in the section on the treatment of advanced cancer of the lower gin- 
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giva. In patients with operable cancer of the upper gingiva and cervical 
metastasis, the maxilla is first resected and neck dissection is performed at a 
second stage, as soon as the patient’s condition permits, since a dissection in 
continuity in one stage is not anatomically possible in such instances. 

The main contraindications to neck dissection are metastasis below the 
level of the clavicle and local inoperability (fixation of the mass to vital strue- 
tures and extensive skin involvement), the latter decision depending largely 
upon the experience and skill of the individual surgeon. Neck dissection 
should not be performed in the presence of an uncontrolled primary growth in 
the mouth, unless the primary lesion is to. be removed surgically at the same 
operation. In those cases in which the primary growth in the gingiva is 
deemed inoperable, or for some other reason is to be treated by radiation ther- 
apy, it is not prudent to employ neck dissection for the initial treatment of 
cervical metastasis, but to resort to radiation therapy for both the primary 
and metastatic lesions. 

A detailed discussion of ‘‘prophylactic’’ or elective neck dissection for 
mouth cancer in general a..d gingival cancer in particular is beyond the scope 
of this discussion. In brief, neck dissection for gingival cancer should be per- 
formed in eases of clinically demonstrable cervical metastasis. In those cases 
of gingival cancer in which the primary growth has been eradicated and in 
which there is no evidence of cervical metastasis, so-called ‘* :prophylactic’’ neck 
dissection will probably disclose metastatic nodes in the surgical specimen in 
only about 1 out of every 10 cases. It has not been definitely established 
whether the policy of performing neck dissection in those cases in which there 
is no clinical evidence of cervical metastasis will improve the five-year cure 
rate for cancer of the gingiva when compared with the practice of employing 
the operation only for cases of clinically evident cervical metastasis. Until 
more convincing evidence is forthcoming, therefore, one is hardly justified in 
performing such an extensive operation as a ‘‘prophylactic’’ measure. 


Summary 

Patients with gingival cancer will frequently consult a dentist first, before 
consulting a physician. The dentist should, therefore, be familiar with current 
therapeutic techniques in the treatment of this disease. Some of the disad- 
vantages of radiation therapy and the relative merits of surgery in the treat- 
ment of gingival cancer are discussed. Several standardized surgical proce- 
dures for lesions of the upper and lower gingivae, depending on the size, loca- 
tion, and extent of the lesion, are briefly described. Dental prosthesis is an 
essential rehabilitative feature following resection of the maxilla. Cervical 
metastasis secondary to mouth cancer, in general and gingival cancer in par- 
ticular is best treated surgically (radical neck dissection) ; the main contrain- 
dications to this operation are presented. 


Reference 
1, Martin, H.: Mouth Cancer and the Dentist, J. Am. Dent. A. 33: 845-861, 1946. 
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PRINCIPLES AND TECHNIQUE OF EXODONTIA* 


FRANK W. Rowunps, A.B., D.D.S., D.Sc.(Hon.), Boston, Mass. 


(Continued from the July issue, page 859.) 
Supernumerary Teeth 


HE word supernumerary indicates an excess of a fixed or standard number, 

which in terms of teeth means more than the thirty-two which constitute 
the normal complement. 

Their general appearance is usually distinctive enough to differentiate them 
clearly from the regular dentition. Occasionally one is encountered which bears 
close resemblance to its counterpart, but the majority are small and peg-shaped. 
In this respect they are similar to primary tooth forms, They may occur any- 
where in the dental arches but seem to show a preference for the superior incisor 
and superior third molar areas. Extra cuspids are rarely found, while redun- 
dant premolars are quite common and may occur bilaterally. Supernumerary 
third molars are located at the extremities of the arches, more frequently in the 
maxilla than in the mandible, although they are occasionally encountered in 
association with lower impactions. When they appear as fully developed teeth 
in these regions, they are customarily termed fourth molars. 

Any of these anomalies may be partially or fully erupted into the mouth 
or they may be totally buried in ossistructure and only discovered by means of 
radiography. Many of these are innocuous, cause no symptoms, and do no 
damage by their presence. If so situated, they may be left alone. Whether 
erupted or not, they ean be responsible for malocelusions or other irregularities, 
and their removal may be an essential preliminary to orthodontic treatment of 
approximal teeth crowded out of alignment. Whenever they interfere with nor- 
mal teeth, their elimination is indicated. Operation is essential when one or 
more lies between the superior central incisors causing them to be separated by 
an abnormal space or cleft (diastema). When so placed, they have been termed 
** mesiodens. ”’ 

Partially developed supernumerary teeth are occasionally seen on the 
huceal side of superior premolars and molars and may be fused to them. It is 
not always easy to distinguish them from supplemental cusps, which are not 
rare. Unless the diagnosis is clear, more harm than benefit may be caused by 
surgical interference. Certainly if a fusion is present, a misdiagnosis will ruin 
an otherwise serviceable tooth in an attempt at removal. 

Very small types are occasionally observed embedded in the soft tissue over 
the crown of a permanent tooth, thereby preventing its eruption. Surgical 
removal of the obstruction often permits the normal process to go on without 
further complication. 


This is the seventeenth in a series of articles which began in the January, 1949, issue of 
the JOURNAL, 
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Fusion.—A fusion of teeth is a condition in which two adjacent teeth are 
coalesced into one mass. The union may be confined to the coronal areas, the 
roots only may be united, or both teeth may be joined throughout their entire 
length. These abnormalities most frequently involve superior third molars and 
supernumerary teeth or superior second molars and impacted third molars. 

Extraction Technique.—Since supernumerary teeth are not standardized 
in shape, form, or position, it is impossible to describe a standardized technique 
for removing them. Any operative procedure must depend on the individual 
requirements of the case. Obviously one of two methods will be applicable: 

1. When the tooth is visible and its crown approximates the size of a normal 
tooth, the extraction is made in the same manner as previously described for 
the corresponding tooth in a similar position. 

2. When the supernumerary tooth is obstructed to clear vision and access 
or is embedded in ossistructure or impacted, an open surgical operation must 
be undertaken. The concept is analogous to the dissection and removal of any 
other foreign body in a like situation. The chief basic necessity, which never 
must be overlooked, is the meticulous safeguarding of involved normal teeth 
and the conservation of tissues. Fused teeth require special care. It is essential 
in these eases to make sure that all osseous resistance is dissected away prior 
to any attempt to elevate the anomaly from its seat. Misdirected or imprudent 
foree can only result in disaster. 

The accompanying illustrations present some of the various types of super- 
numerary teeth which require consideration. 

Fig. 177 shows a series of peg-shaped supernumerary teeth. These types 
are not uncommon. 

Fig. 178 is a model showing a supernumerary tooth occupying the position 
of the superior right lateral incisor. It is causing an irregularity and its ex- 
traction is essential prior to orthodontic treatment. 

Fig. 179 shows a fusion of a supernumerary tooth with a premolar. <Aec- 
curate preoperative diagnosis is imperative, or else it might be considered as a 
separate entity. 

Fig. 180 is a superior left molar with a supernumerary tooth projecting 
lingually from its bifureation. Its crown resembles that of a premolar. 

Figs. 181 and 182 present pre- and postoperative views of supernumerary 
inferior premolars. Such additional teeth are quite frequently discovered in 
this area. They are always lingually deflected due to the lessened osseous 
resistance on that side and may be fully or partially erupted or totally sub- 
merged, as in these cases. Removal of such teeth is indicated to forestall or 
correct malocclusions or to prevent pressure erosion of the root of the normal 
tooth. 

They are usually simply and easily eliminated by the following procedure: 

1. With the semipointed end of the periosteal elevator, detach the muco- 
periosteum from the lingual bone. This is accomplished by inserting the point 
into each interproximal tooth space from the lateral incisor to the second molar, 
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Fig. 177.—Types of supernumerary teeth. (After George B. Winter.) 








Fig 


178.—A model showing a supernumerary tooth occupying the position of the superior right 
lateral incisor. (After George B. Winter.) 
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Fig. 179. Fig. 180. 





Fig. 179.—Fusion of a supernumerary tooth with a premolar. 

Fig. 180.—Superior left molar with a supernumerary tooth projecting from its bifurcation. 
The crown of the supernumerary tooth resembles a superior premolar. (Afier George 
Winter.) 
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Fig. 182. 


Figs. 181 and 182.—Pre- and postoperative radiographs of a supernumerary inferior premolar. 











Fig. 183.—Bilateral supernumerary inferior premolars occurring in the same mouth, 
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gently denuding the internal aspect. No incision is required. The broad end 
of the elevator, held by an assistant, retracts the soft tissue and permits good 
vision. 

2. If the crown of the tooth is partially or wholly covered with bone, it is 
gently dissected away, thus exposing the crown. Surgical drills or preferably 


narrow chisels are used for this purpose. 





Fig. 184.—A supernumerary superior second premolar. The postoperative radiograph shows the 
erosion on the distal surface of the second premolar. 





Fig. 185.—An erupted, peg-shaped superior third molar which resembles a supernumerary tooth. 





Fig. 186.—An undeveloped superior third molar similar to a supernumerary bud. 


3. With the overlying or obstructing bone eliminated, the point of a Cryer 
lever is inserted mesially or distally into the more favorable point of entrance 
and, by a forward or backward pressure on its handle, the tooth is released and 
lifted from its seat in a lingual direction. Obviously the pressure is executed 
in accord with the angulation of the tooth’s root. 
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4. The socket margin is smoothed if necessary and the flap then replaced 
and held in position by a gauze pad until the blood clot has formed. It is seldom 
essential to suture, and healing of the wound customarily takes place without 
any complications. 

Fig. 183 presents a case in which supernumerary premolar buds have 
occurred bilaterally in the same mouth. The ocelusal radiographs show the 
lingual deflections, The same operative procedure applies as that just described. 

In Fig. 184 is a supernumerary superior second premolar in palatal deflec- 
tion. Some erosion of the distal surface of the normal premolar has already 
taken place as shown in the postoperative radiograph. 

Fie, 185 illustrates a small peg-shaped tooth which is typical of many 
erupted supernumerary teeth found in the superior third molar region. 

The undeveloped embedded superior third molar in Fig. 186 is similar in 
shape and location to supernumerary teeth occasionally discovered in this area 
and bearing the same relationship to normal third molars that this one has to 


the second molar. 





Fig. 187.—An impacted superior third and fourth molar. 


Fig. 187 presents a case of double impaction. <A fully developed fourth 
molar is superimposed upon an embedded superior third molar which is lingually 
deflected in a distoangular direction. In addition to the customary precautions 
when operating in such a ease, particular care should be taken not to involve 
the antrum, the distal wall of which is in close proximity to the crown of the 
fourth molar. The technical procedure is simple but requires precision, and 
the sequence of steps is as follows: 

1. The gum incision starts at the distobuceal surface of the second molar 
and is extended distally well up onto the tuberosity. 

2. A buceal flap is reflected with the periosteal elevator, starting at the 
gingival papilla between the second premolar and the first molar. 

3. The posterior wall of the tuberosity which is thin and of cancellous 
structure is cut out with a previously described Winter ossisector No. 1, as high 
up as the neck of the fourth molar. This removes all the distal bone resistance 
to the tooth movement. 

4. The blade of a Cryer lever is introduced deeply into the interproximal 
space between the second and third molar with its point engaging the mesial 
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surface of the third molar, Utilizing the buceal process as the fulerum, the 
third molar is elevated from its socket and if necessary withdrawn with Standard 
Foreeps No. 2 or No. 4. 

5. The oeelusal surface of the fourth molar now becomes visible. Still using 
the bueeal bone as the fulerum, the point of the Cryer lever is inserted between 
it and the superior wall of the crown. Gentle pressure delivers the tooth from 
its socket in a downward and slightly distal direction. 


Fig. 188. 








Fig. 189. 


Fig. 188.—An erupted inferior fourth molar. 
Fig. 189.—An inferior fourth molar superimposed on an impacted third molar. 





Fig. 190. Fig. 191. 


Fig. 190.—Impacted inferior third and fourth molars. 
Fig. 191.—Impacted inferior third and fourth molars. 


6. The socket margins are smoothed, the flap returned to its original posi- 
tion. No suture should be needed to secure the flap as the pressure of the cheek 
will cause it to remain in place. Upon completion of the operation, the incision 
line distal to the second molar should be the only part of the wound visible in 
the open mouth. The postoperative radiograph shows that the second molar 
and the antrum are undisturbed, 

















Fig. 193. Fig. 194. 


Fig. 193.—Pre- and postoperative radiographs of a supernumerary tooth forcing a superior 
central incisor out of alignment. 
Fig. 194.—Two supernumerary teeth lying between the superior central incisors. 





Fig. 195.—Two supernumerary teeth in the hard palate. 
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An unusual and interesting case is presented in Fig. 188. A peg-shaped 
supernumerary tooth, fully erupted, lies between the inferior second molar and 
an impacted third molar. Undoubtedly because of its position, it contributed 
to the noneruption of the latter. Without a radiograph the presence of the 
impacted tooth would not have been suspected. 

In Fig. 189 a supernumerary tooth lies superimposed on a horizontally 
impacted mandibular third molar. 





Fig. 196.—Two mesiodens causing a diastema. 





Fig. 197.—Supernumerary central incisors. 


Two fully formed supernumerary fourth molars impeding the eruption of 
two impacted third molars are shown in Figs. 190 and 191. Both of these 
occurred in the same mouth. 

Fig. 192 shows two views of a supernumerary tooth in a horizontal position 
and palatally overlapping both the superior central and lateral incisors. It is 
crowding the central out of normal alignment. 

Fig. 193 shows pre- and postoperative radiographs of a supernumerary 
tooth involving a pulpless superior central tooth. The case is similar to that 
shown in Fig. 192. 
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Fig. 198. 





Fig. 199. 


Fig. 198.—Same case as Fig. 197. The photograph was taken during the operation. 
Fig. 199.—Same case as Figs. 197 and 198. The supernumeraries have been removed. 
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Fig. 194 discloses two supernumerary teeth lying at midline in the superior 
arch. In this ease they have caused no separation of the central incisors. Their 
removal was simplified because of the essential condemnation of the pulpless 


eentral tooth and the enucleation of the radicular cyst. 





Fig. 200.—Same case as Figs. 197, 198, and 199; the completed operation. 





Fig. 201. Fig. 202. 


which were shown in Fig. 197. 


Fig. 201.—The supernumerary teeth 
incisors several months 


202.—Same case as Fig. 197; the position of the central 


Fig. 
after the operation. 


The small intraoral film in Fig. 195 discloses two supernumerary teeth, one 
headed palatally at the apex of the central incisor and the other lying in the 


middle of the hard palate at midline. The larger film is an occlusal radiograph 
of the same case. Neither of these teeth are causing apparent damage, and 
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their surgical removal seems to be an unnecessary procedure. In such a case 
it is advisable to make a periodic radiographic examination. 

Certain types of supernumerary teeth present extraction problems which 
test the ingenuity of the dentist. Such a case is illustrated by three radiographs 





Fig. 203.—Same case as Figs. 197-202. The crowns of the central incisors have been exposed 
with the electric knife. 





Fig. 204.—The central incisors as they appeared three months after the crowns were exposed. 
The patient is now under the care of an orthodontist. 

in Fig. 196. One film shows the labiopalatal view, another the occlusal view, 

and the third, the postoperative checkup. This child was 6 years of age and 

presented with the two inverted mesiodens which were causing a wide cleft at 
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the midline and preventing the central teeth from assuming their normal posi- 
tion. It was obvious that the supernumerary teeth should be eliminated and 
equally apparent that the central incisors were in a precarious position. Since 
their roots were unformed and their crowns would be dislodged under the slight- 
est inadvertent pressure, it seemed inevitable that the result of operation would 
be disastrous unless the central incisors could be satisfactorily stabilized. The 
problem was solved by banding both superior first molars, which were in posi- 
tion, and both central ineisors and connecting them with a rigid bar. With 
this appliance cemented in place, the hazard was overcome, and by an open 
surgical operation the redundant teeth were carefully dissected out. The 
anchored bands were not removed until the central incisors had attained their 
normal rigidity through their own root development in the regenerated ossistrue- 
ture. Orthodontic procedures eventually corrected the deformity. 

Fig. 197 illustrates another type of ease requiring forethought, careful 
planning, and cautious instrumentation.. Two supernumerary teeth and an 
undeveloped tooth bud were preventing the eruption of the superior central 
incisors in the mouth of a boy 13 years of age. The problem to be solved was 
to distinguish the extra teeth correctly, successfully extract them, and also to 
remove the obstructing ossistructure which was presumably contributing to the 
noneruption of the central incisors without sacrificing bone which should be 
retained and without injuring the permanent dentition in any way. The various 
operative steps are shown in the following sequence of illustrations: 

Fig. 198 shows the area opened up, and the labial process dissected away. 
The more accessible supernumerary tooth has been removed. 

Fig. 199 shows that both extra teeth have been extracted. The left central 
incisor is lying horizontally high up under the lip and is pointing labially. The 
right central ineisor is heading diagonally in a palatal direction. Fig. 200 shows 
the completed operation. Fig. 201 shows the extracted teeth. 

Fig. 202 is a radiograph showing the position of the teeth after an interval 
of some months. The presence of the teeth was palpable labially under finger 
pressure, but they had not pushed their way through the soft tissue. Under 
local anesthesia the crowns -were exposed by removing the overlying gum with 
the electric knife. Fig. 203 is a photograph taken at that time. 

Fig. 204 is the last radiograph of the series to date. This was taken three 
months subsequent to the exposure of the crowns. The boy is now and has been 
for some time under the care of an orthodontist. Subsequent radiographs and 
photographs will illustrate the progress of the condition. The prognosis at this 
writing is favorable. 

The last two cases have been presented not only from the viewpoint of 
interest but to emphasize the fact that modern exodontia is no longer a hit and 
miss procedure but is based on a scientific foundation. 


(To be continued. ) 
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UNREDUCED DISLOCATION OF THE MANDIBULAR JOINT 
FOLLOWING ECLAMPSIA: REPORT OF A SURGICALLY 
TREATED CASE 


YOSHIO WATANABE, M.D., D.D.S., IGAKU-HAKUSHI,* AND 


MasatTosH! OTAKE, D.D.S.,** 
ToKyYO, JAPAN 


Introduction 

ISLOCATION of the jaw in adults has been experienced quite frequently 

in our practice and may be caused by opening the jaw too wide when laugh- 
ing, yawning, vomiting, during dental treatment (particularly in taking impres- 
sions), by careless use of the mouth gag, or a blow on the chin when the mouth 
is open. Jaw dislocation can be so easily diagnosed subjectively and objectively 
that patients so afflicted usually consult a doctor shortly after dislocation has 
oceurred. The short time interval between dislocation and treatment always 
makes the reduction very easy in general. Therefore, unreduced dislocation for 
a long period is very rare. Most of such eases fail to be reduced by the usual 
manual reduction technique and need surgical intervention. 

A patient with unreduced dislocation of the jaw for a six-month period fol- 
lowing eclampsia was seen in our ¢linie and the dislocation could not be reduced 
by various methods of manual reduction. A favorable result was obtained by 
surgical treatment. ; 


Case Report 


History.—A. 0., a 28-year-old housewife, visited our clinic in August, 
1949. Her chiet complaint was inability to close her mouth properly. Her 
general health had been excellent. 

Present Illness.—The patient gave birth to a girl in March, 1949, at which 
time she suffered from eclampsia. After she recovered from the eclampsia, she 
complained of inability to close her mouth properly and experienced difficulty in 
eating. She consulted several doctors without improvement. 

In April, a diagnosis of bilateral mandibular dislocation was made at the 
Clinie of Orthopedic Surgery, Iwate Medical College. The patient was admitted 
to the hospital for two months and underwent reduction by manual traction or 
by mechanical extension. 

She was discharged unimproved, and was advised to come to our elinie four 
and one-half months after the onset of her jaw symptoms. 

Clinical Examination.—The patient was well developed but somewhat 
poorly nourished. The face was slightly elongated by the downward and forward 

From the Clinic of Oral Surgery, Tokyo Medico-Dental College, Hong6-Yushima 3-chéme, 
Bunky6é-ku, Tokyo, Japan. 

Read before the meeting of the Stomatological Society, Tokyo, Dec. 3, 1949. 


*Lecturer in Oral Surgery, Tokyo Medico-Dental College. 
**Assistant in Oral Surgery, Tokyo Medico-Dental College. 
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position of the chin. The mandible was locked in a position that caused a so- 
called open-bite. In occlusion the upper and lower third molars contacted each 
other but a space of one and one-half fingerbreadths in the region of the central 
incisors existed (Fig. 1, A and B.) When the jaws were opened a space of two 
fingerbreadths was seen between the upper and lower central incisors. Lateral 
movement of the lower jaw was very restricted. Each condyle could be palpated 
easily anteriorly to the external auditory canal in the preauricular region. 
No submandibular lymphatic nodes were palpable. 

Nothing peculiar was found in the tongue, oral mucosa, and pharynx. All 
thirty-two teeth had erupted. No carious teeth could be found in the lower jaw; 
upper second and third molars were carious. 





Fig. 1.—A, Before operation, profile view; B, after operation, occlusion in the rest position. 


Roentgenographic Examination.—Each condyle, indistinctly outlined, was 
clearly shown in the radiogram to be located anteriorly to the articular eminence 
(Fig. 2, A and B). 

Diagnosis: Bilateral unreduced dislocation of the temporomandibular 
joint following eclampsia. 

Treatment.—Manual reduction was tried several times, but without any 
SUCECeSS, 

An appliance of aerylie plate in which two thick nickel wires were invested, 
corresponding to the third molar region, was put on in the upper jaw, so as to 
depress the ascending rami by means of a leverlike movement in the areas of the 
invested wires (Fig. 3.). This was aided by a chin retractor (Fig. 4). 

When the patient visited us a month later, the acrylic appliance had had 
no effect on reduction of the jaw. The patient was, however, able to open her 
mouth two and one-half fingerbreadths wider, probably due to more relaxa- 
tion of the muscles of mastication, especially of the masseter muscles. 
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On September 5 she was admitted to the hospital. Reduction by manual 
traction was tried several times, some times under a general anesthesia by intra- 
venous injection of Ouropan-Natrium, but was unsuccessful owing to resistance 
by an inereased tension of the muscles of mastication. At last surgical operation 
was performed on September 22, after the wire splints were fitted to the upper 
and lower teeth. 


Fig. 2.—A, Right side; B, left side. Roentgenograms showing the mandibular joint. F, Articular 
fossa: E, articular eminence; C, condyle. 


Under local infiltration anesthesia of 1 per cent Novocaine with penicillin 
added (method of Bockenheimer, modified by Axhausen), an incision was made 
around the external auditory canal while another one was made behind the ear, 
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so that the cartilaginous canal might be divided at the region of the former in- 
cision. Thus the mandibular joint was exposed. 

Right Side.—The condyle had been dislocated anteriorly over the articular 
eminence. The capsule had been so extended that it had been torn, so the rest of 
it was removed. As the rough surface of spongiosa had been exposed as the 
result of inward fracture of the condyle, it was resected en masse with meniscus 
and eapsule with a Luer’s rongeur forceps. Reduction was tried downward and 
hackward both by applying a single sharp-hcoked retractor to the condyle and 
by extraoral and intraoral manipulation, but complete reduction was impossible. 





Fig. 3. Fig. 4. 
Fig. 3.—Acrylic appliance used before operation. White arrows show nickel wires in- 
vested in the plate. 
Fig. 4.—Fitting acrylic appliance and chin retractor to the patient. 





Fig. 5.—Showing the wire splint wired after operation. 
Left Side.—At the joint, exposed by the same method as the right side, the 
condyle had been dislocated in the same region as the right side. The capsule 
showed no destruction, however. 
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Both condyles could be completely reduced into normal positions only by 
resecting both capsule and meniscus. The operation was finished after suturing 
the incision wounds. Skin flaps, as used in the ease of joint mobilization, were 
not inserted in this operation, because it had taken us so long to finish the opera- 
tion that the patient complained of fatigue and pains. 


Fig. 6.—A, After operation, profile view; B, After 


Fig. 7.—Showing the condition when the mouth is wide open after operation. 


The upper incisors were found not to come in contact completely with the 
lower ones, remaining at a space of 5 mm. Intermaxillary wire splints fitted 
previous to the operation were wired (Fig. 5), so as to restrict the motion to pre- 
vent joint redislocation, being assisted by the use of a chin retractor (Fig. 4). 


On September 23, the day after the operation, wirings were fastened more 
tightly and rubber rings applied on them. Loosening of some teeth probably due 
to the splint, was noticed to a certain degree. 
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On the fourth day, when wirings had been temporarily taken away for test, 
the width of the mouth opening had been found to be one fingerbreadth between 
the upper and lower central incisors. 

On September 25, one week after the operation, sutures were removed from 
both external wounds, as wound healing had been very favorable. 

On October 3, about ten days later, the wire splint was removed, and at that 
time a space of about 3 mm. could be found to remain between the upper and 
lower incisors, while the molars came in contact with each other. 

Since then the patient has been instructed to exercise opening and closing 
the mouth. She gradually opened her mouth about one and one-half finger- 
breadths so that she was able to eat soft foods. On October 14, about three weeks 
after the operation, she was discharged, as there had been no sign of joint dis- 
location or ankylosis (Figs. 6, A and B, and 7). 


Discussion 

According to Stander, eclampsia is an acute toxemia which occurs in the 
pregnant, parturient, or puerperal woman, is usually accompanied by clonic and 
tonie convulsions, during which there is loss of consciousness followed by more 
or less prolonged coma, and which frequently results in death. 

It has been said that there are wide variations in the frequency of eclampsia 
in different localities and countries. Its incidence in over-all Japan is described 
by Shiraki to be about 0.9 per cent. The total incidence in America is one in 
every 500 to 800 deliveries, depending upon geographic variations (Stander). 

It occurs much more frequently in primiparae than in multiparae—0.34 to 
0.07 per cent. Harrar described a higher incidence of eclampsia in early spring, 
according to an analysis of the monthly variation at the New York Lying-In 
Hospital during the past ten years. Our patient was a primipara and suffered 
from it in Mareh, agreeing with these descriptions. 

Eelampsia has generally been divided into three types: 

1. Antepartum eclampsia appearing especially in the terminal stage of 
pregnancy. 

2. Intrapartum eclampsia appearing during labor in its first stage. 

3. Postpartum eclampsia appearing in the puerperium, particularly shortly 
after labor. 

Their incidences are 27.3, 40.9, and 31.8, respectively in America (Stander) 
and 22, 60, and 18, respectively, in Japan (Shiraki). 

According to the remarks of the patient and her husband she had an eclamp- 
tie attack during her labor, that is, intrapartum eclampsia. Following premoni- 
tory signs, observed in brain, eyes, and stomach, indicative of pre-eclampsia, 
the convulsive movements, tonic and then clonic, which may last for a few seconds 
to a few minutes, appear first in muscles of the face, when locked jaw or trismus 
ean be seen, extending rapidly to the nape of the neck, the arms, the body, and, 
finally, to the legs. After these movements cease, the patient passes into a 
comatous condition for a longer or shorter period. Sometimes psychosis, apo- 
plectic symptoms, pneumonia, renal insufficiency, or hemianopsia may follow as 
sequelae of eclampsia. 
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No ease of dislocation of the jaw as the sequela of eclampsia, however, can 
be found in the literature as far as the authors looked. It cannot be clearly ex- 
plained when and how it occurred. According to the remarks of the patient 
and her husband they noticed the disturbance in closing the mouth after recovery 
from eclampsia. At first the patient was suspected of dislocation resulting from 
what had been put between the upper and lower molars at an attack, which 
might have acted as a fulerum, but this could be excluded as the cause by the 
verbal examination. So it may properly be considered in this case that disloca- 
tion occurred as the result of wide opening of the mouth, e.g., yawning, during 
deep inspiration shortly after a convulsive attack disappeared. 

Histologic examination revealed that it was impossible to distinguish 
whether the fracture of the right condyle, observed at the time of operation, had 
been due to convulsive attacks or to reductions by manual traction or by exten- 
sion carried out several times thereafter. 

Generally speaking, dislocation of the jaw is divided as follows: upward, 
backward, outward, and forward (Blair and Ivy). The former three disloea- 
tions are extremely rare, while the latter one is the ordinary form. It is needless 
to say that our case was a forward one. 

Treatment consists in reduction by traction and retention of the condyle, 
which ean be carried out in an acute case with ease. 


There have been a great many descriptions of dislocation of the jaw so far, 
but, on the other hand, very few case reports of chronic unreduced dislocation 


ean be found. It may be due to the fact that the patient will consult a doctor 
and have dislocation reduced shortly after it occurs, because it can be noticed at 
a glance with ease. Only two cases within a lapse of a few months could be found 
to be reported in Japan, but such a case as was operated upon half a year after 
it had occurred may be considered to be rare. These two cases were as surgically 
reduced as ours. 

Sometimes unreduced mandibular dislocation is very difficult to reduce and 
often impossible for the patient himself. Then general anesthesia should be 
tried as an aid at first. If reduction is not successful with it, cutting of the 
temporal muscle tendon proves to be attainable to reduction in many cases. 
Larger intervention, such as resection of the condyle and surgical reduction, is 
needed in more resistant cases. For this purpose, Albert described that the joint 
should be exposed and opened either by simple incision of soft tissue or by 
temporal osteotomy of the zygomatic bone, after several nonsurgical reductions 
have been tried. 

We are of the opinion, however, that the Bockenheimer-Axhausen method, 
always carried out in our clinic preferably in case of operation for mandibular 
ankylosis, is the most advisable one for approaching the mandibular joint in 
respect to avoiding danger to the seventh nerve and leaving no sear. 

In our case the bite, expected before operation, could not be seen particularly 
in the area of incisors showing a space of about 5 mm. between upper and lower, 
which may be due to the fact that some teeth have developed and erupted during 
a period of one-half year since dislocation occurred, 
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It was theoretically a good and rational idea to perform reduction with our 
intraoral appliance with the help of a chin retractor, but was an unsuccessful one 
in the case of such a persistent dislocation with a lapse of half a year as ours. 

It may be considered that it be indispensable for us to try various kinds of 
reduction by manual traction, sometimes under a general anesthesia, for the first 
time, although surgical treatment must finally be effective in cases of such dislo- 
cation. 

Summary and Conclusion 


1. A ease of unreduced dislocation of the jaw with a lapse of half a year 
following intrapartum eclampsia is presented. 

2. It was impossible to perform reduction by manual traction, once under 
a general anesthesia, and with an acrylic appliance assisted by a chin retractor. 

3. Reduction could be successfully accomplished only by exposure of both 


condyles and by partly removing the condyles. 
4. The patient could open the mouth only one and one-half fingerbreadths 
wide after operation, which may be due to the fact that she was fearful of 


repeated experiences. 
5. It may be advisable to try reduction by manual traction many times even 
in cases of unreduced dislocation before surgical operation will be performed. 


The authors wish to express their sincere thanks to Dr. Heizo Nakamura, Professor of 
Oral Surgery, and to Dr. Kyushiro Fuji, Professor of Gynecology and Obstetrics, of Tokyo 
Medico-Dental College, who offered valuable suggestions. They also gratefully acknowledge 
the assistance of Drs. N. Ishikawa and R. Maki in making the acrylic appliance. 
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CASE REPORT OF SCIATIC PAINS RELIEVED BY THE REMOVAL OF 
A RADICULAR CYST FROM THE MAXILLA 


Ropert A. Liprz, B.S., D.D.S., BEVERLY HiILus, CALIF. 


Case Report 


N JUNE 28, 1949, M. K., a 59-year-old edentulous white man, appeared at 

our offices with moderate swelling of the right side of the face involving the 
upper lip, base of the nose, and extending laterally to involve the zygomatic 
region. 

Clinical Findings.—Pain was elicited upon mild pressure. It was a 
moderately hard cellulitis with no extraoral fluctuation; intraorally, there was 
a fistula located on the labial surface of the area of the maxillary left canine 
fossa. From this fistula drained a nonodorous exudate of a thick consistency 
and yellowish-green color. The patient had a temperature of 99.6° F. Digital 
palpation intraorally revealed extensive crepitation on the labial and palatal 
surfaces of the right maxilla. 

Radiographically, there was evidence of the recent removal of the six 
maxillary anterior teeth, and an area of rarefaction with a distal extension of 
2.5 em., a lateral width of 2 em., and a superior dimension of 2 em. in c¢lose 
proximity to the floor of the right maxillary sinus (Fig. 1). A diagnosis of 
radicular cyst was made. 

Past History.—Upon questioning, it was learned that the patient had had 
a draining fistula for approximately three years and that five months previ- 
ously a dentist had removed the six anterior teeth and ‘‘broke up”’ the infection 
by curettage through the tooth sockets. The area appeared to heal and the 
dentist inserted complete dentures, cautioning the patient to have the involved 
area removed in the near future. Subsequently, the area proceeded to drain 
from the labial surface until the recent exacerbation had occurred. There was 
also present on both sides severe sciatic pain (of two years’ duration) pre- 
venting the patient from remaining seated comfortably for periods of longer 
than ten minutes. 

Physical Examination.—The patient’s general appearance was that of 
a well-nourished and well-developed man, 5 feet 5 inches tall and weighing 
160 pounds. Blood pressure was 140 systolic and 90 diastolic; pulse was 100. 

Treatment Planning.—Consultation was sought with the patient’s phy- 
sician who related a history of heart disease (ventricular fibrillations) necessi- 
tating complete inactivity. He suggested the use of procaine anesthesia with- 
out vasoconstrictor, Nembutal, gr., 14, preoperatively, and penicillin therapy 
pre- and postoperatively. 

From the Cedars of Lebanon Hospital. 
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Treatment.—Three hundred thousand Oxford units of procaine peni- 
eillin were injected intramuscularly in the gluteal area on June 28; the labial 
fistula was probed and drainage improved. Ice bags externally and hot saline 
irrigations intraorally were advised for home care. Codeine, gr., Y%, with 
Empirin Compound, gr., 10, was prescribed for the control of pain if ace- 
tylsalieylie acid proved inadequate. On July 1, another 300,000 units of 
procaine penicillin were given. On July 5, the swelling had disappeared, tem- 
perature was 98.6° F., and palpation of the involved area produced no pain. 
Premedication of Nembutal, gr., 4%, and 300,000 Oxford units of penicillin 


were given to perform the surgical procedure. 





Fig. 1.—Preoperative intraoral x-rays taken June 28, 1949. 
I 


Operation.—The patient was anesthetized with procaine anesthesia (no 
vascoconstrictor) by means of bilateral infraorbital blocks, incisive block, 
and bilateral palatal infiltration. An incision was made along the crest of the 
maxillary alveolar mucosa from the first premolar area on the left side to the 
first molar area on the right side. The mucoperiosteum on the labial and the 
lingual sides was retracted to expose the underlying bone. With a blunt perios- 
teotome a bone window was cut by gently peeling away the very thin expanded 
labial plate (Fig. 2). This exposure revealed the relatively thick cystic wall. 
By blunt dissection through the labial and palatal exposures the mass was 
freed and removed with the membrane intact. There was moderate bleeding 
which was controlled with pressure packs and oxycellulose and thromboplastin 
(local) solution. The bone had atrophied to within 1 mm. of the floor of the 
right maxillary sinus and approximately the same distance from the. lateral 
wall of the nasal cavity; palatally, the eyst had expanded until it had ecom- 





1020 ROBERT A. LIPTZ 


pletely perforated the bone. The bone cavity was packed with Oxycellulose pos- 
teriorly and superiorly and an iodoform gauze drain inferiorly. The muco- 
periosteum was replaced to position and closed with a continuous No. 00 black 
silk suture. The patient’s denture was then inserted in the mouth to keep the 
tongue away from the wound and also serve as a pressure appliance. 








Fig. 2.—da, Preoperative view; b, tissues retracted and bone window prepared; c, enuclea- 
tion of cystic membrane : d, packing. of cavity and closure. 

A, Cystic cavity; B, fistula; C, nasal cavity; D, maxillary sinus; 2, cystic membrane; 
F, palatal expansion; G, bone window ; H, mucoperiosteum; /, curettes; J, oxycellulose; K, Gel- 
foam: L, iodoform gauze; M, si 
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Pathologic Report.—The specimen consisted of a flattened cystie strue- 
ture measuring 2 by 1.5 em. in greatest diameter and 0.7 em. in thickness 
The cystic wall measured up to 0.2 em.; the inner lining presented a brownish, 
granular, soft reaction. 

Microscopie examination revealed a cyst whose contents consisted mainly of 
blood. The lining of the cyst consisted of stratified squamous epithelium 
which varied in thickness. At many points it was ulcerated and at one point 
there was a focal foreign body granuloma. The underlying connective tissue 
was infiltrated with numerous plasma cells and some lymphocytes. One of the 
sections revealed marked slitting (Fig. 3). 

Diagnos's: Radicular eyst with ulceration and focal foreign body granu- 
loma. 


Fig. 3.—Microscopic view of cystic membrane. 


Course.—There was little or no swelling or bleeding postoperatively. 
The patient was kept on penicillin for three days. The iodoform gauze drain 
was replaced and the eystie cavity irrigated with permanganate solution at 
three-day intervals. On July 18, the patient appeared at the office with the 
entire area of the face from ear to ear covered with a severe exfoliative type 
of dermatitis, extending inferiorly to the neck both anteriorly and posteriorly. 
The eruptions were vesicular papules which exuded spontaneously a clear fluid. 
There was little or no itching or burning. There were no eruptions in the 
mouth. Consultation with the patient’s physician led us to suspect a possible 
penicillin or unknown allergie reaction. A skin test for penicillin sensitivity 
was completely negative. Pyribenzamine, 50 mg. immediately and 25 mg. 
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every four hours, was prescribed; there was no improvement in the skin con- 
dition. A rubber Penrose drain, sutured to the mucous membrane to prevent 
loss in the depths of the cavity, was substituted for the iodoform drain to 
eliminate the possibility of iodoform sensitivity causing the skin disease, but 
the skin eruptions became much more acute and widespread. 





Fig. 4.—Preoperative intraoral x-ray taken Aug. 10, 1949. 


Fig. 6. 


Fig. 7. 





Fig. 5.—Postoperative intraoral x-ray taken Sept. 6, 1949. 
Fig. 6.—Postoperative intraoral x-ray taken Oct. 10, 1949. 
Fig. 7.—Postoperative intraoral x-ray taken Dec. 13, 1949. 


Fortunately, after exhaustive interrogation, we learned that within the 
period of difficulty the patient had changed his shaving lotion. Skin tests of 
this particular lotion were very positive, thereby eliminating our surgical man- 
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agement of the patient as an etiological factor. The shaving lotion was dis- 
pensed with, shaving forbidden, and Pyribenzamine again prescribed. By 
July 25, the skin was normal but there was now a purulent drainage from the 
eystic area. Radiographs (Fig. 4) revealed no definite bony sequestrum. The 
area was irrigated periodically with a viscous solution of Butyn, Metaphen, 
sulfathiazole, and benzyl aleohol, and a petroleum jelly gauze drain was 
placed. On August 5, the purulent drainage was no longer evident and the 
area was closed by normal granulation. By September 10, the severe sciatic 
pains had disappeared dramatically and the patient was able to sit comfortably 
for any length of time. Periodic postoperative radiographs revealed good 
bony regeneration (Figs. 5, 6, 7, and 8). 








Fig. S.—Postoperative intraoral x-rays taken Jan. 26, 1950. 


Summary 


1. A case was reported of a 59-year-old man with an exacerbation of a 
radicular cyst. 

2. A past history of recent extractions and attempts to break up the 
cystic pathology was obtained. 

3. Complications of a dermatologic nature arose caused by sensitivity to 
a new shaving lotion. 
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4. Removal of the cyst resulted in complete disappearance of sciatic 
pains in both legs. 
Discussion 


Sciatica means nothing more than an undiagnosed pain somewhere in the 
posterior aspect of the thigh and leg or both. Because of the number of pos- 
sible etiological factors, low back pain (or sciatica) presents quite a difficult 
clinical problem. The cause may be indefinite, and even the exact location of 
the pathologic process may not be readily determined. Some of the predispos- 
ing causes are: diseases of the prostate gland, gout, rheumatism, and syphilis. 
Exposure to cold and wet is a common exciting cause. The tissues involved 
are primarily muscle and nerve. Primary myositis is rare, but, In cases 01 
local infection or injury to the muscles, the possibility certainly exists. Periph- 
eral neuritis as a result of focal infection and nerve pressure must be con- 
sidered. 

In this particular case, the patient was receiving deep injections of salicy- 
late of sodium into the affected regions twice weekly to alleviate the constant 
severe pains. Wassermann and Kahn tests were negative. There was no his- 
tory of traumatic injury within the last ten years. Unfortunately, a sedimen- 
tation rate was not taken, although it is permissible to postulate a certain level 
of septicemia consistent with an infected area of this magnitude. All x-rays, 
extrinsic affectations of the genitourinary, gastrointestinal, and nervous sys- 
tems were negative. Lesions involving directly or indirectly the vertebrae, 
vertebral articulations, or sacroiliac joints were ruled out. During the course 
of our management of the patient, all other methods of treatment were sus- 
pended. Therefore, I believe it is consistent with these findings to assume that 
this particular radicular eyst was acting as a primary focus causing either a 
peripheral neuritis or myositis of the areas involved. 
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SURGICAL REPAIR OF ALVEOLAR DEPRESSION IN THE ANTERIOR 
SEGMENT BY MUCOPERIOSTEAL ONLAY 


Report of a Case 


Sampson S. Hecut, D.D.S.,* New York, N. Y. 


HE esthetic restoration of an anterior fixed bridge becomes a prosthetic 

problem when, during the course of extraction, a segment of the anterior bony 
plate is mutilated (Fig. 1),¢ resulting in an alveolar depression (Fig. 2) when 
the area is completely healed. The astute operator tries to remedy this defect 
by adding pink porcelain or aecrylie to the neck of the pontic to improve the 
esthetics. There are instances when the depression is too large (Fig. 2) to be 
helped by the prosthetic aids (Fig. 3). The following surgical procedure was 
used to aid the prosthodontist to make a better restoration. (Compare Figs. 
3 and 13.) 

The epithelium of the mucosa from the area of the depression and the ad- 
joining mucosa was shaved off; a free pedicle of tissue was turned back, and 
sutured down against the submucosa of the depression, thus making a tissue 
onlay. 

In proceeding with this operation, the adjoining mucosa is first examined 
for thickness. It is imperative that it be moderately thick to insure success. 
The amount of tissue necessary for the repair is noted, and a little greater area 
than the depression is mentally ‘‘marked off.’’ The epithelium covering the 
mucosa of the depression, as well as the tissue adjacent to the depression, is 
shaved off by means of a sharp scalpel, generally Bard-Parker No. 15 (Fig. 4). 
Great care must be exercised in this procedure so that none of the submucous 
layer be removed. 

The next step is to undermine the circumferential submucosa of both the de- 
pression and the adjacent tissue. Using the scalpel and a Molt No. 1 periosteal 
elevator, and with blunt dissection technique, the submucosa is undermined for 
about 1 em. when possible (Figs. 5 and 6). 

At one point of the depression periphery (in our. specimen case for ex- 
ample, Figs. 4 to 12), the left superior edge, the scalpel is carried along the 
superior edge of the depression to the opposite side, then downward to the lower 
border, whence the incision is brought back roughly parallel to the superior 
border incision and stopped (Fig. 7). The submucosa is then freed (Fig. 8) 
from the bone by means of a periosteal elevator along the three sides which were 
ineised, lifted, and turned toward the uneut side (Fig. 9), using that side as a 
hinge for the flap to be inserted under the undermined submucosa, described 


*Instructor of Oral Surgery, Postgraduate School of the First District Dental Society of 
New York: Instructor of Oral Surgery, Postgraduate School of the Tenth District Dental 
Society of New York; Chief Dentist of the Department of Correction, New York City. 
+A paper describing the repair and management of this type of tear is in preparation. 
tFigs. 4 to 12 are photographs of step-by-step procedures of descriptive surgery car- 
ried out on the leg of a freshly killed chicken. 
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Fig. 4 
Fig. 1.—Mucoalveolar mutilation that will result in an alveolar depression. 
Fig. 2 z.6, A 
Fig. 7. 
Fig. 3. 








Fig. 2.—Alveolar depression caused by mutilation. 
" Fig. 3.—Prosthesis worn by patient before repair of alveolar depression. Compare with 
‘ig. 13. 
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in the previous paragraph. The reverted tissue flap is then secured by means 
of horizontal traction mattress sutures on three sides using No. 1 black silk 
suture thread. 

The horizontal mattress or square sutures are made so that when they are tied 
they will pull the flap or onlay under the undermined circumferential submucosa 


in all three directions. 


Fig. 5. 


Fig. 6, B. 


Fig. 8. 





Fig. 4.—The skin of a freshly killed chicken, simulating the epithelium of the mouth, is 
removed by means of a sharp scalpel. 
The circumferential submucosa of both the depression and the adjacent tissue 
and pockets created, using scalpel and Molt No. 1 periosteal elevator. 


is wnananen 
Fig. 6.—A and B, Same legend as Fig. 5. 
Fig. 7.—A semicircular incision is carried down to the bone. 
Fig. 8.—The flap (mucoperiosteal tissue) is detached from the (alveolar) bone. 


To accomplish this it is necessary to remove the needle after the first stitch, 
rethread the needle, and re-enter the tissue at about one-fourth inch from the 
first point of entry, for the second stitch, and tie the ends of the thread on the 
outside (Figs. 10, 11, and 12). 
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Fig. 9. Fig. 10. 





Fig. 11. Fig. 12. 





Fig. 13. Fig. 14. 


Fig. 9.—The pedicle is turned back and inserted into the pockets of the submucosa. 


Fig. 10.—Showing second step of horizontal mattress suture. Needle has been rethreaded 
and entry made about one-half inch from the first insertion. 

Fig. 11.—Showing first horizontal mattress suture tied and the second in process. 

Fig. 12.—Showing completion of suturing of one side and beginning of suturing in the 
inferior region. 

Fig. 13.—Improved labioalveolar mucosa with epithelization of denuded area. Some 
scarring is present. Compare with Fig. 3. 

Fig. 14.—Lingual aspect of Fig. 13. 
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Case Report 

M. S., an attractive 22-year-old girl, was examined on Sept. 15, 1944, asking 
whether I could do anything about the ‘‘hole in her gum.”’ 

History.—The patient had had a jacket crown on the left central incisor 
which became abscessed. This tooth was extracted. Some time later ‘‘pus came 
from the gums and the gum had to be opened up,’’ leaving a ‘‘hole’’ or de- 
pression (Fig. 2) in the gum. She was conscious of the depression, and held 
her lip tightly against her teeth when smiling. 

Examination.—Examination showed that she was wearing a vuleanite 
partial denture (Fig. 3) replacing the left central incisor. A marked de- 
pression (Fig. 2) was present in the labioalveolar area above the missing left 
central incisor. A pateh of food was present on the superior rim of the partial 
denture. 

The labioalveolar mucosa from the left central incisor to the cuspid was 
examined for thickness, and the amount of tissue necessary for the repair was 
noted and ‘‘mentally marked off.’’ 

Operation.—The infraorbital nerve was blocked using Monocaine Hydro- 
chloride solution, 1.5 per cent, with epinephrine, 1:100,000, supplemented with 
loeal infiltration to prevent bleeding. Using a No. 15 Bard-Parker blade, the 
gingival epithelium of the labial mucosa covering the depression and the ad- 
jacent tissue above the left lateral incisor and cuspid was carefully shaved off. 

Using a Bard-Parker No. 15 blade, the circumferential submucosa of both 
the depression and the adjacent tissue was bluntly dissected and undermined 
for about 0.5 em. except in the region gingival of the left lateral incisor and the 
cuspid. 

At a mesial point in the vestibule above the left lateral incisor the scalpel 
was inserted and earried backward to a point over the cuspid, then downward 
to the gingival surface of the euspid. The blade of the sealpel was then turned 
and earried forward along the necks of the teeth to the mesiogingival angle of 
the left lateral incisor, thus making in effect a half circle. In making 
this incision the blade was carried wedgelike under the submucosa and down 
through the periosteum to the bone. Where the scalpel was carried along the 
gingival surface of the necks of the euspid, and lateral incisors, about 
1 mm. of the gingiva was removed so as to remove the epithelium of the gingival 
trough. 

Using a Molt No. 1 periosteal elevator, the semicircular tissue was freed 
from the bone and reverted or turned over onto the denuded epithelial area of 
the depression. The edges of the tissue onlay were pushed into the pockets that 
were created and held in place by six traetion horizontal mattress sutures. No. 1 
Deknatel black silk was used. The mattress sutures were placed two medially, 
two inferiorly, and two superiorly. Very little bleeding occurred during the 
operation. A protective paste made of zine oxide and powdered rosin, equal 
parts, a few drops of eugenol, some cotton fibers, and some sulfathiazole powder 
was mixed together and placed over the denuded area. 

The patient was instructed to apply cold compresses to her face and lip. 
Nembutal, gr. 14, and aspirin, gr. 5, were prescribed as a sedative. 
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Postoperative Course.—<Aside from the slight eechymosis, the patient had 
very little postoperative pain or discomfort. The zine oxide dressing remained 
in place for five days and was renewed every five days until healing took place. 
The sutures were removed on the fifth day. 

Epithelization of the denuded area had entirely occurred by the thirtieth 
day. Some scarring and eontraction of the area of the depression occurred. 
The final result was much better esthetically than when treatment was begun. 
A fixed bridge restoration was then made (Figs. 13 and 14; compare Fig. 13 with 
Fig. 3). 

Summary 


A ease is presented wherein a mutilated alveolar depression may be repaired 
by an adjoining tissue onlay. Photographs were made of the step-by-step pro- 
cedure carried out on a leg of a freshly killed chicken, so that the reader could 
understand the operation better. The author in retrospect suggests that a larger 
area of tissue be used to invert the onlay; this may overcome some of the con- 
traction and searring that occurred. 
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ENDOTHELIAL MYELOMA 
Report of a Case 


FLoyp E. Srrairn, D.D.S., DeTrort, Micu. 


HE following case is of interest because of the type of complaint which 
brought on the discovery of the tumor, the apparent disagreement in x-ray 
diagnosis, and also the varying pathologie diagnoses made after microscopic 
study. 
Case Report 


On March 3, 1942, D. M., a white, well-nourished woman, aged 54, was 
referred for diagnosis and treatment of a swelling of the left side of the man- 
dible in the premolar and molar regions. 

Past History.—One year previously, the patient noticed a swelling of the 
gingiva in the lower left cuspid area and the euspid felt ‘‘abscessed.’’ The 
six lower anterior teeth were still present at that time. The remaining lower 
teeth were removed and a denture constructed. Six months later, an anesthesia 
of the lower left lip developed within five minutes’ time. This was accompanied 
by no pain or appreciable swelling. The anesthesia persisted for fifteen minutes, 
after which normal sensation returned to the lip. Six weeks later, another 
period of anesthesia persisted for fifteen or twenty minutes in the same area. 
This attack was accompanied by pain over the left side of the mandible and 
referred to the area in front of the left ear. About two months before the pa- 
tient was seen another attack lasted twenty-four hours. Two weeks later, the 
patient suffered another attack accompanied by swelling over the left side of the 
mandible. This attack was eighteen days previous to her visit on March 3, 1942. 
Her dentist incised the mucous membrane two days later in the region of the 
mental foramen and removed several smal] fragments of filling material. The 
anesthesia of the lip persisted, but with little pain. 

Family History.—The father died at the age of 61, of carcinoma of the 
left side of the mandible. The cause of the mother’s death was not known. 
Two children were living and well. 

Clinical Examination.—The examination of the mouth on March 3, 1942, 
revealed a bulging of the alveolar process in the lower left cuspid, premolar, 
and molar regions, particularly on the buceal surface, with the overlying 
mucosa slightly darker than normal. No fluctuation was evidenced and the 
area was not painful to pressure. Anesthesia was present in the left side of 
the lower lip. 

X-ray Examination.—The x-ray examination on March 3 revealed marked 
loss of calcification of the bone of the body of the left side of the mandible with 
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thinning of the cortex. This extended from the cuspid area distally and down- 
ward to the lower border of the mandible and posteriorly to the angle involving 
the whole thickness of the mandible in the premolar and molar regions. In the 
cuspid area there appeared to be a small fragment of a retained root (Fig. 1). 
Provisional Diagnosis: Tumor of the left mandible, type unknown. 





Fig. 1.—Endothelial myeloma of the left side of the mandible. Nete ill-defined rarefaction of 
bone to lower border and loss of definite cortical bone. . 

Biopsy.—Under Novocain anesthesia, a section of the overlying mucosa 
and the underlying bone and tumor tissue was removed for microscopic study. 
Consultation was asked of a general surgeon specializing in malignant tumors. 
He referred the patient for two different x-ray examinations. The reports 
follow. 

Report No. 1.—On March 16, 1942, stereoscopic examination of the left mandible re- 
veals the destructive process in the cuspid and bicuspid regions extending obliquely and 
toward the lower border of the mandible. 

Conclusions: Destructive process in the left mandible having somewhat the roentgen 
appearance of malignancy, but, in view of the past history, osteomyelitis should also be 
considered. 

Report No. 2.—X-ray examination revealed areas of rarefaction and erosion of the 
upper margin of the left mandible. The periosteum is slightly elevated in one field. This 
seems to be an osteomyelitis, although I could not definitely rule out a tumor. I would expect 
a tumor to show a more uniform destruction, while this is rather patchy. There is a root 
fragment of a tooth in the region of the cuspid. 


Four different pathologists were asked to report on the microscopic study 
of the excised tissue. They report as follows: 

1. Myeloid tumor. Definitely malignant. 

2. Endothelioma of bone, not Ewing’s tumor. 

3. Endothelial sarcoma. 

4. Not positive as to malignancy. 
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A section was sent to Dr. Kurt Thoma at Harvard Medical Sehool. His 
report is quoted as follows: 


This is indeed a very unusual case, and without question, it is a central tumor of 
the mandible of osteolytic nature. I have a feeling that it has formed from red marrow 
cells of the jaw. However, the microscopic examination is not characteristic of multiple 
myeloma nor lymphosarcoma; it is not a Ewing’s tumor nor an osteogenic sarcoma. An 
outstanding feature is that a great deal of collagen has been produced in the tumor, but 
[ do not believe it is classifiable and I should prefer to say that it is a malignant tumor 
of the jaw. We have a few other tumors here which cannot be classified, but they have 
nothing in common with this one. (Fig. 2.) 





Fig. 2.—Photomicrograph of tumor, showing marked collagen formation and many small, round, 
deeply staining cells suggestive of red bone marrow cells. 


On June 3, 1942, the patient returned for examination which revealed 
slightly increased swelling and pain over the left side of the mandible, par- 
ticularly during the previous week. X-ray examination revealed increased loss 
of ealeification, particularly in the cuspid region (Fig. 3). Because of the 
lack of a definite pathologie diagnosis, the general surgeon suggested as com- 
plete an enucleation as possible. 

Operation.—On June 9, 1942, under Novocain 2 per cent anesthesia and 
Suprarenin, 1:2,500, an incision was made through the mucoperiosteum at the 
bueeal surface of the alveolar ridge from the third molar region anteriorly to 
the lateral incisor region. The tissues were reflected and the surface of the 
bone found to be roughened, porous, softened, and thin. It was also seen to 
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be perforated in small areas. A section of bone which was softened and porous 
was removed with some underlying tumor tissue. The tumor filled all the 
caneellous portion of the bone and extended into the thinned cortical bone. 
It appeared soft, somewhat lobulated, and varied in color from pale yellow to 
pale pink. The tumor mass was curetted out, the root tip removed. All visible 
fragments of tissue attached to the mandibular nerve and vessels, which ran 
through the lower portion of the tumor mass, were carefully removed. The 
inner bone surface was irregular, roughened, and porous. The surface of the 
bone and the tissues were cauterized with 25 per cent trichloroacetic acid and 
the cavity packed with iodoform gauze to which petroleum jelly had been 


applied. 





Fig. 3.—X-ray three months following that shown in Fig. 1. Note increased destruction in 


cuspid area. 


Treatment and Course.—On June 17 the packing was changed, and on 
June 24 it was removed. Some increased swelling in the molar region was noted. 
On July 6, the examination revealed smooth granulations covering the bone 
walls. Increased swelling in the molar region was noted. Good healing was 
seen to oceur in the anterior portion of the wound. New tumor growth was 
noted in the posterior portion. The patient was referred to the general surgeon 
for resection of the mandible. 

On July 10, the left side of the mandible from the lower left cuspid area to 
and including the condyle was resected. 

Pathological report: Endothelial myeloma. 

On Jan. 18, 1947, the x-ray examination revealed no bone pathology in the 
remaining portion of the mandible. Examination of the mouth was negative. 
The patient was in apparent good health. There were no other evident Jesions. 
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Comment 


This patient could not be cured without resection of the mandible due to 
the involvement of the bone marrow surrounding and adjacent to the tumor 
mass. It is interesting to the radiologist, pathologist, and surgeon, due to the 
inability to diagnose the type of tumor correctly from all evidence available. 
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BILATERAL ODONTOMA 


Report of a Case 


FLoyp E. Srrairn, D.D.S., Detrorr, Micu. 


HE following case is of interest because of two tumors arising simultaneously 

in the same corresponding anatomical areas of the right and left maxillae of 
a patient. These two tumors, to all appearances, were identical roentgeno- 
graphically yet were found to be different upon microscopic study. 


Case Report 

J. B., a well-developed 21-year-old man, was referred on Feb. 5, 1945, for 
the removal of an impacted unerupted upper right central incisor. The patient 
had complained of the space due to the missing tooth and wanted a bridge. 
His dentist exposed a small dental film of the area and diagnosed an impaction. 
The patient gave no history of pain, swelling, or discharge in the area, and 
the family history did not reveal any similar or related anomalies. 

Clinical Examination.—Examination of the mouth revealed the upper 
right central incisor as missing, and a marked bilateral firm, rounded promi- 
nence of the alveolar process in the upper central incisor area, not tender, nor 
with any overlying inflammation. 

X-ray Examination.—X-ray examination on February 5 (igs. 1, 2, and 3) 
revealed two areas of marked ealcification, one on each side of - midline. 
The one on the left was approximately 1 by 2 em., rather ovoid, and extended 
from a point just above the apex of the left central incisor upward and _ pos- 
teriorly into the floor of the nose. This appeared to be composed of a calcified 
shell varying from 2 to 5 mm. in thickness. The mass on the right side appeared 
similar to the partially formed crown of a very large upper cuspid tooth, there 
being an unealeified central portion extending upward and the ‘‘eusp’’ down- 
ward, This ‘‘eusp’’ extended to a point just mesial to the apex of the right 
lateral incisor. This mass extended almost 1 em. into the floor of the nose. 
Superimposed over the right half of this mass was the outline of the crown por- 
tion of an impacted incisor. The total mass measured approximately 1 by 2.5 
em. Distal to the mass on the right side were revealed two small supernumerary 
teeth (Fig. 3), also a fully formed supernumerary premolar. 

Preoperative diagnosis: Bilateral odontoma of maxilla with impacted 
upper right central incisor. Two small supernumerary teeth in the upper right 
cuspid area. 

Operation.—On May 28, 1946, the patient presented himself for operation 
with the request to remove the three erupted upper incisors also, in order that 
he might have a better-appearing prosthesis. 
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Under conduction and infiltration anesthesia, Novocain 2 per cent, Adren- 
alin 1:2,500, an incision was made through the labial mucoperiosteum of the 
anterior alveolar ridge 5 mm, above the gingival border from cuspid to cuspid 
area. The tissue was retracted upward exposing the alveolar bone. The bone 
appeared dense and rounded labially on both sides of the midline. With a 
surgical bur and chisels, the bone overlying the mass on the right was removed. 





A. B. C. 


Fig. 1.—Films of upper anterior teeth showing bilateral odontoma. Note impacted upper right 
central incisor; also two denticles distal to impacted central incisor. 





Fig. 2. Fig. 3. 


Figs. 2 and 3.—Occlusal films. Note supernumerary premolar on right. 


The labial enamel of the right central incisor was first encountered and the tooth 
found lying with the incisal edge level with the gingival margin of the lateral 
incisor. A rounded, hard, calcified mass covered the incisal edge, the mesial 
and palatal surfaces of the tooth. The tooth was removed. The calcified mass 
was freed from the bone and found to be very thinly encapsulated. The mass 
was found to be in contact with the similar mass on the left at the midline. At 
the palatal side was found a 1 em. mass of soft gray-pink tissue which was re- 
moved with no apparent resultant nasal or antral-opening. The mass on the 
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Fig. 4. 





Fig. 5. 


Fig. 4.—Photomicrograph (low power) of tumor on left. 


Fig. 5.—Photomicrograph of section of soft tissue portion of tumor in left a in- 
cisor region. Note loose myxomatoid connective tissue and calcified structures. (X12 
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left was similarly removed. The small supernumerary teeth on the right were 
removed, also the upper right lateral incisor and the upper left central and 
lateral incisors. The edges of the bone were smoothed, debris cleaned out, sul- 
fonilamide insufflated, and the cavity firmly packed with iodoform gauze to 
which petroleum jelly had been applied. 

Treatment and Course.—On May 31, there was little pain or swelling. 
The packing was changed on June 4 and June 26, when good healing was ob- 
served. On July 15, the left side had filled nearly to the surface with normal 
granulations. There was a 10 mm. depression on the right. On August 5, the 
defect on the left had filled. A 5 mm. depression was seen on the right. On 
November 15, there was a slight filling of the defect on the right. X-ray ex- 
amination revealed advanced recalcification of the bone defects. The prognosis 


Was excellent. 





. r* 


Fig. 6.—Photomicrograph (low power) of tumor on right. 


Pathologic Report.—Microscopic examination of the mass above the 
permanent left central incisor showed it to consist of an oval-shaped dental 
structure composed of an outer rim of normal dentine bordered by a layer of 
cementum (Fig. 4). Within this wall of normal structure and demareated from 
it was an irregularly formed dentine having fewer dentinal tubules, with areas 
having cellular inelusions and areas of circular formations. On the inner por- 
tion of these structures was a still less-differentiated dentine which can be 
termed osteodentine. Situated where the pulp should be was a loose hyperemic 
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myxomatoid connective tissue, having in it several irregularly calcified strue- 
tures with irregular cement lines and containing bonelike lacunae (Fig. 5). 
In one area, the structure took on more of the appearance of dentine, and here 
bordering it were ghostlike spider cells of epithelium; these had attracted cal- 
cium and were stained a deep blue. 

Microscopie examination of the soft structure revealed a cyst capsule that 
showed in places remnants of an epithelial lining. The capsule was composed 
of rather loose connective tissue and was densely infiltrated with inflammatory 
cells, chiefly lymphocytes, plasma cells, and histiocytes. In one area there was 
a mass of cholesterol crystal spaces associated with which were many foreign 
body giant cells. Hemosiderin deposits were noted. 

Diagnosis of this portion of the tumor was odontoma situated in a eyst, 
probably derived from a supernumerary tooth bud. Examination of the mass 
situated in the maxilla in the area where there was no permanent incisor showed 
a cuspidlike tooth not fully formed as to its roots, and having an irregular 
dentine formation on the middle portion of the root (Fig. 6). The root portion 
was covered by cementum. Situated in the crown and yet not invading the 
pulp, although very close to it, was a resorptive process of the dentine. The 
hard structure was being replaced by a hyperemic, moderately loose structure. 
The extent of the resorptive process could be made out by the irregular baylike 
contour of the margins. Bordering this irregular outline was a lighter-staining, 
less-differentiated osteoid material which can be termed osteodentine. This 
latter material was bordered by a layer of cells not unlike bone. 

Diagnosis was idiopathic resorption of tooth. 

Discussion—This case presented two pathologic processes: one, an idio- 
pathic resorption of an embedded tooth, and the other, an odontoma situated 
in the maxilla above a permanent incisor. 


Comment 
Because of the fact that a completely formed central incisor was found 
unerupted and impacted upon operation, it would seem more appropriate to 
diagnose this case as one of bilateral odontoma. The pathologist probably over- 
looked the fact, stated in the case report, of the right central incisor being 
present, 
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Oral Medicine 


A NEWLY OBSERVED OPHTHALMOLOGIC OCCUPATIONAL 
HAZARD IN DENTISTRY 


EMANUEL Rosen, M.D., Newark, N. J. 


N THE spring of 1948, Dr. M. W., a dentist, consulted me concerning an 

ocular problem. His complaints were primarily headaches and fatigue. 
There was no visual difficulty. He had never worn glasses, nor had he ever 
had any previous ocular complaints. His wife had recently suffered a coronary 
occlusion which apparently had had some influence upon the production of his 
cephalalgia, asthenia, and general lassitude. In recording the history it was 
learned that in his work he had been ‘‘pushing amalgams’’ for many years. 
He had always mixed the amalgam upon the palms of his hands as is so fre- 
quently done by many dentists. His clientele was restricted to a rather poor 
economic stratum, a fact which he considered of importance since it indicated 
that most of his reconstructive work would of necessity be limited to this type 
of dentistry. Eye examination showed a visual acuity of better than 20/20 in 
each eye. There was no involvement of his lids, pupillary reactions, or muscle 
balanee. The conjunctivae were quite clear. There was a very characteristic 
slate blue-gray ring just anterior to the endothelium in the cornea which 
started close to the limbus and extended for 2 mm. centripetally, with a slightly 
yellowish color tinge as the periphery was approached. This ring was bi- 
laterally symmetrical, Just within the anterior capsule of the lens there was 
a small metallie dise 3 by 3.5 mm. in diameter (Fig. 1), which was made up 
of very minute deposits of small grayish-blue cireles and from the periphery 
of the dise several small suggestions of rays spread out. This was not unlike the 
‘sunflower’’ cataract seen when copper is present in the eye. It was 
not of quite the same color as copper nor of the same appearance, although there 
Was a most striking resemblance. Nor was it like the recently described opacity 
due to merecurialism and located in the same area of the lens, for this is more 
brownish in color. The lens, otherwise, was crystal clear even in the posterior 
eapsule. This lens change was restricted to the pupillary area and did not ex- 
tend beyond the pupillary margin. The vitreous showed no abnormality under 
microscopic scrutiny. The fundus too was not abnormal except for the presence 
of medullated nerve fibers (Fig. 2). 

Physical examination showed no further abnormalities. Spectrographic 
analyses of urine, feces, and blood indicated the presence of the following 
elements, in diminishing amount: mereury, zine, tin, copper, lead, and silver. 
Chemical analysis of the urine gave 33 »g mercury per 100 c.c. 


; 
? 
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In writing to the referring internist the possibility of Wilson’s disease with 
its attendant ‘‘sunflower’’ in the lens was mentioned, but neurologic examina- 
tion was reported as being completely negative. 

It is known that in the seventeenth century, when it was fashionable to treat 
epilepsy, tabes, and all kinds of incurable diseases with vast quantities of silver 
internally, it was not at all uncommon for patients to turn permanently dusky 
or even as black as Negroes, yet no studies were made biomicroscopically at that 
time. This complication may have been present but unrecognized, for it was 
not until 1927 that the first slit-lamp picture of this condition was published by 
Larsen' in his description of a number of cases among silver workers. The 
establishment of argyrosis of the cornea stands upon firm grounds, for Duke- 
Elder? stated that the presence of silver is not unique, since all the heavy metals 
such as lead, copper, gold, and platinum, as well as silver, tend to produce a 


granular deposit. 


| | ra 


Pig. 1. Fig. 2. . 


Argyrosis may be either local or general. In the first instance a silver 
preparation is applied locally, and the pigmentation is confined to the part of 
the body concerned. In the second group silver is given internally in the course 
of therapeutics or is absorbed in quantity industrially, in which case every organ 
of the body may become affected. Loewenstein* stated that argyrosis of the 
conjunctiva arises not only after local use of silver, but also when this is ad- 
ministered orally and intravenously. Duke-Elder stated that it is a rare ex- 
ception for a general argyrosis to follow a local one and this only when the local 
facilities for absorption are singularly intensified, as in the treatment of ex- 
tensive burns by silver (Olshausen, 1893,* Crusius, 1895.°) 

In local argyrosis the conjunctiva is usually most markedly affected; in 
general argyrosis, the cornea is the most susceptible tissue. It has been shown 
that argyrosis may be produced experimentally, for Zur Nedden,* in 1906, pro- 
duced opacities of the cornea experimentally with the heavy metals, and found 
that silver was precipitated as silver mucoid, and possibly as a silver albuminate, 
carbonate, and chloride. He could also distinguish a black silver precipitate in 
all these chemical combinations. Friedman and Rotth,’ in 1930, pointed out that 
the oceurrence of argyrosis of the conjunctivae was so common that the presence 
of argyrosis of the cornea had been overlooked for many years since ocular 
argyrosis was so commonly seen in trachomatous patients receiving some form 
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of silver therapy. The oceurrence of silver within the human lens has rarely 
been reported, only an occasional reference being made to this entity. Duke- 
Elder in his textbook stated: ‘‘In endogenous cases pigmentary deposits (of 
silver) oceur, although more rarely in the inner eye. This is more particularly 
seen in the lens ecapsule.’’ The significance of the finding of a disclike metallic 
‘‘sunflower,’’ of course, is more far-reaching than just another occupational 
rarity, for it indicates in this patient that there may be absorption through 
usage of some element over a period of years. In like manner and in related 
occupations, the lens should be studied carefully with any abnormality appear- 
ing therein being given greater evaluation. 

This ease report and study were written and offered to a dental journal 
beeause of the uniqueness of the entity in medical circles and because of its 
direct interest to dentists, since the involvement has quite a direct relationship 
to the methods employed by some dentists. 
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THE TREATMENT OF ULCEROMEMBRANOUS STOMATITIS WITH 
PENICILLIN CHEWING TROCHES* 


S. ALAN Karuin, D.D.S., anp WILLIAM E. CRUTCHFIELD, JR., NEw York, N. Y. 


INCE considerable experience has indicated the value of topical penicillin 

therapy in the treatment of oral lesions’? and since in the consensus of a 
great many investigators beneficial effects have been outstanding following the 
use of penicillin in Vincent’s infection, it seemed wise to combine penicillin 
topically with the stimulation associated with mastication substances such as 
chicle-based gum products. It was felt that the pressure changes associated 
with chewing might force the antibiotic into erypts and crevices not reached 
with troches or similar methods of administration. The product utilized in this 
study was a coated chicle troche containing 10,000 units of crystalline sodium 
penicillin G per troche. 

Twenty-nine patients with clinically and bacteriologically established ul- 
ceromembranous stomatitis were treated with penicillin chewing troches. Of 
this group of 29 individuals, 3 case reports follow and represent a typical pic- 
ture encountered without exception in the entire group studies. 


Case Reports 

Case 1—The patient was a 24-year-old woman with uleeromembranous 
stomatitis; membranous growth on gum was red, swollen, puffed, and painful. 
Bacteriologie confirmation showed Vincent's spirillae and Bacillus fusiformis 
present in large numbers. 

Treatment consisted of curettage, mouthwash, and penicillin chewing 
troches every two hours for a period of six days. Smears on June 21, 1948, 
showed Bacillus fusiformis and Vincent's spirillae present in large numbers; 
June 23, 1948, slightly less amounts present; June 25, 1948, normal amounts. 
Approximately 36 chewing troches were used. The results were excellent ; 
four days after treatment with chewing troches the tissues were nearly normal. 
There was complete recovery in six days with no untoward effects. 

Case 2.—The patient was a 24-year-old woman with ulceromembranous 
stomatitis with pericoronitis ; severe pain was present around the third mandib- 
ular molar, with foul breath, slight temperature, entire side puffy, sore, and 
painful. 

Bacteriologic confirmation showed Vineent’s spirillae and Bacillus fusi- 
formis present in large numbers. 


*Jenettes (penicillin chewing troches), 10,000 units per piece, were furnished by Bristol 
Laboratories, Inc., Syracuse, N. Y. 
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Treatment consisted of penicillin chewing troches every two hours, irri- 
gation, and cold compresses. Smears on May 29, 1948, showed Bacillus fusi- 
formis and Vineent’s spirillae present in large numbers, May 31, 1948, slight 
decrease in amount; June 2, 1948, normal amounts present. Approximately 
30 chewing troches were used. The trench mouth was due to the pericoronal flag 
above the occlusal surface of the third mandibular molar. Treatment with 
penicillin chewing troches greatly alleviated the condition and the results were 
excellent with no untoward effects. 

Case 3.—The patient was a woman, aged 48, with uleeromembranous sto- 
matitis; rapid bone destruction, pocket formation, pain, soreness, puffiness of 
gums, redness, and foul breath were noted, together with advanced periodontal 
disease. Bacteriologie confirmation showed Vincent’s spirillae and Bacillus 
fusiformis present in large numbers. 

Treatment consisted of penicillin chewing troches every two hours. Smears 
on June 7, 1948, showed Bacillus fusiformis and Vineent’s spirillae present 
in large numbers; June 9, 1948, vastly improved ; June 11, 1948, normal amounts 
were present. Approximately 30 chewing troches were used. The results of 
the treatment were good, with no untoward effects. Redness and soreness dis- 
appeared in two days. After eliminating symptoms, necessary teeth were ex- 
tracted and dentures made. 

Since the literature includes references indicating the advantages furnished 
by penicillin in the treatment of a variety of conditions which are found in the 
mouth,* a large series of unselected patients were studied using penicillin 


chewing troches alone. These studies included pericoronitis, ulcerative gingi- 
vitis, aphthous stomatitis, desquamative stomatitis, ulcerative stomatitis, gingi- 
vitis of pregnancy, inflammatory parodontosis, and hypertrophic gingivitis; 
penicillin did not prove particularly effective in these conditions. The conelu- 
sion that penicillin chewing troches, containing 10,000 units of sodium erystal- 


line or sodium potassium penicillin G, are an effective adjunctive therapeutic 
agent in the treatment of (1) uleeromembranous stomatitis (Vineent’s) and 
(2) infections in the bueeal cavity caused by penicillin-sensitive organisms can 
be assumed from this study. 


TABLE J, SALIVA LEVELS (PENICILLIN CHEWING TROCHES) 


UNITS PER C.C. SALIVA 
NO. MINUTES NO. 1 NO, 2 NO. 5 NO. 4 NO. 5 
35 25 : 10 
6.6 25 32 
7.0 15 6 
3.3 20 2 8 
5.0 65 4 2 
20.0 65 2 6 2. 10 
3.3 75 2 2 2. 24 
33 10 ‘ 3 2 9 


Standard technique for the application of this type of medication is one 
chewing troche every two hours. The troche should be chewed for thirty 
minutes as vigorously as the patient ordinarily would chew the usual type of 
gum confection. 
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Table I* represents a series of unselected individuals used experimentally 
to determine saliva penicillin concentrations following chewing of one troche 


for two hours. 
Summary 


Twenty-nine patients with acute uleeromembranous stomatitis were treated 
with uniformly excellent results utilizing penicillin chewing troches chewed 
for thirty minutes and repeated in two hours. Necessary instrumentation was 
accomplished as indicated by the severity of the illness of the individual pa- 
tient. The reduction of inflammation and pain to the state where instrumenta- 
tion could be performed satisfactorily was uniformly an average of twelve to 
twenty-four hours. In this series no individuals were encountered who evi- 
denced sensitivity to the penicillin contained in the chewing troches although 
a few selected patients with previous histories of allergic responses to peni- 
cillin were studied. 

Conclusions 


The use of penicillin in a masticatory base has been demonstrated to be an 
effective adjunctive therapeutic agent for the treatment of acute uleeromem- 
branous stomatitis, as well as all infections of the oral cavity due to penicillin- 
susceptible organisms. It is particularly helpful in preparing the oral cavity 
for instrumentation necessary for treatment of this condition. 


References 


. Strong, L. W., Jr., and Willett, E. W.: Penicillin Lozenges in the Treatment of Vin- 
cent’s Stomatitis, U. 8S. Nav. M. Bull. 46: 353, 1946. ; 

2. Glickman, Irving: The Use of Penicillin Lozenges in the Treatment of Vincent’s In- 
fection and Other Acute Gingival Inflammations, J. Am. Dent. A. 34: 406, 1947. 

. McHardy, G., and Browne, D. C.: Penicillin Locally in ‘‘Vincent’s Disease,’’ Gastro- 
enterology 6: 197, 1946. 

. MacGregor, A. B., and Long, D. A.: Use of Penicillin Pastilles in Oral Infections, Brit. 
M. J. 2: 686, 1944. 


333 East 43RD STREET. 


*We are indebted to Frank H. Buckwalter for the determination of the penicillin saliva 
concentrations reported here. 














Anesthesiology 


EVALUATION OF PATIENTS FOR ORAL SURGERY 


RauteH M. Toveui, M.D., Curtiss B. Hickcox, M.D., AND 
FREEMAN F. Brown, JR., M.D., HArtTFoRD, Conn. 


LIGHTLY more than one hundred years ago nitrous oxide, ether, and 

chloroform were discovered to be useful in the production of general anes- 
thesia for the relief of pain. We owe much to members of the dental profession, 
Dr. Horace Wells and Dr. William T. G. Morton, for their discoveries. The skill- 
ful use of nitrous oxide administered with oxygen has been developed to a high 
degree by members of the dental profession. It is to Heidbrink, McKesson, 
and others that we owe the evolution of the necessary apparatus for safe and 
efficient administration of this particular agent. The dexterity and speed of 
the oral surgeon make its use feasible. Within recent years many other agents 
have come into common use. The complexity and duration of surgical proce- 
dures have inereased. The problem in modern anesthesiology is to select the 
agent or combination of agents which will meet the needs of each operative 
procedure in relation to the physical status of the patient and requirements of 
the oral surgeon. Methods of anesthesia must be so applied that the ultimate 
degree in safety for the patient is provided. 

During the course of an anesthetic procedure there are usually three per- 
sons to be considered, the patient, surgeon, and the anesthetist. On occasions, 
particularly when local or regional anesthesia is to be employed, the surgeon 
is usually his own anesthetist. Acceptance of this dual capacity increases his 
responsibility considerably. The patient is satisfied relatively easily provided 
that induction of anesthesia is painless and that his psychologic requirements 
are met. Some patients demand regional anesthesia, other patients demand 
general anesthesia, and in that instance induction should be smooth and un- 
accompanied by an emotional upset. It is highly desirable that recovery be 
without untoward event with nausea and vomiting obviated if possible. 
Patients usually have little interest in their progress from induction of general 
anesthesia to termination of it. Consequently it is the duty of the members of 
the surgical team to protect the patient’s vital interest during this interval. To 
accomplish this requires close cooperation between surgeon and anesthetist. 
Cooperation must be particularly close in the ease of the oral surgeon and the 
anesthetist since both are interested in the same anatomical region to the 
extent that an adequate airway must be obtained and maintained while suit- 
able working conditions for the surgeon are provided. 


Presented at the Annual Meeting of the New England Society of Oral Surgeons at Boston, 
Mass., April 30, 1950. 
From the Department of Anesthesiology, Hartford Hospital. 
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In relation to each patient seen in a dental office for whom a surgical 
proceedure is contemplated, decision must be reached regarding the locale of 
its accomplishment. Will the procedure be undertaken in the exodontist’s 
office or will it be undertaken after admission of the patient to a hospital? 
There are many factors that bear upon this problem. There are many ques- 
tions to be answered. The answers vary with the skill and experience of the 
surgeon and his assistants, the type of practice that he has developed, and the 
facilities with which he has surrounded himself. Equipment in a dental office 
must be adequate to meet all emergencies. Space, furniture, and personnel, 
properly skilled, must be provided to take care of patients during the recovery 
period. 

Let us assume for the moment that a prospective patient is to undergo an 
operative procedure in a dental office. There are a number of observations 
that should be made and preferably recorded on paper in order to be prepared 
to explain one’s action to representatives of the legal profession. Having 
surveyed the intraoral situation, can the surgical procedure be accomplished 
under regional anesthesia? This depends upon the magnitude of the task, 
the number of injections to be made, and the skill of the surgeon, both in rela- 
tion to the technical procedures involved and in relation to gaining the con- 
fidence of the patient. In any instance it is essential that the patient’s condi- 
tion be evaluated because administration of the simplest sort of an anesthetic 
for the simplest sort of surgical procedure can on occasion be fraught with 
hazard. If the patient is willing to undergo the procedure with regional 
anesthesia employed, there are certain observations that can be quickly made 
and certain questions that can be simply answered. Is the patient sufficiently 
psychologically stable to tolerate regional anesthesia throughout the proce- 
dure? Does his apparent age correspond to his chronological age? Does he 
appear to be ordinarily healthy or is he anemic and debilitated or jaundiced? 
It is equally necessary to recognize the plethoric hypertensive individual 
characterized by a ruddy complexion and suffusion of the conjunctivae. Has 
the patient ever had any untoward reaction during or following the adminis- 
tration of an anesthetic? If so, details of that event had better be gathered 
and evaluated in reference to planning for the surgical procedure. 

It is desirable to obtain the history regarding major illnesses (acute 
rheumatic fever, hepatitis, epilepsy) that may have been experienced during 
the immediate past five years. Has the patient’s weight increased or de- 
creased remarkably during the past year? Does he get out of breath walking 
up one flight of stairs at a normal rate? Do his ankles tend to swell during 
the latter part of the usual work day? Does the patient sleep well at night or 
is his sleep interrupted by urinary difficulties? If his ankles swell during the 
day, is there still evidence of such swelling upon arising in the morning? Has 
the patient had a recent acute upper respiratory infection? Can he take a 
deep breath without coughing’? Does the patient complain of a chronie pro- 
ductive cough? Upon deep breathing does the patient’s rib motion and 
diaphragmatic motion seem to be adequate for provision of a normal tidal 
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respiratory exchange? Is there any evidence of cyanosis of the lips or the 
nail beds of the fingers when they are held in the dependent position for three 
minutes? Do the fingers appear clubbed? Has the patient had a history of 
tuberculosis or acute rheumatie fever? Has the patient ever been told by his 
physician that he has diabetes? Is there any history of tremor? Is there a 
history of aleoholism? Is the pulse at the wrist normal in rate and rhythm? 
It is desirable that the patient’s systolic and diastolic blood pressure be 
determined. 

Having made these observations it is relatively easy to decide upon the 
necessity for medical consultation. If medical consultation is deemed wise 
the oral surgeon should be guided in his choice of anesthetic and method of 
administration on the basis of the medical consultant’s report. If the patient’s 
respiratory, cardiac or cardiovascular, and renal system is compromised it 
probably would be wise to elect regional anesthesia for the task in hand 
provided that care is exercised to avoid a rise in systolic blood pressure in 
those patients who are already hypertensive. It is the opinion of anes- 
thesiologists that dental surgeons too frequently employ too high a concentra- 
tion of epinephrine in their anesthetic solutions for regional administration. 
Patients may complain of a sense of the jitters during the immediate postopera- 
tive period or they may suffer from pallor, palpitation, and syncope. Nine 
times out of ten these symptoms of untoward reaction can be attributed to the 
excessive amounts of epinephrine injected. Only that amount required to 
produce local vasoconstriction rather than systemie effect should be employed. 
The objective is to retard absorption of the local anesthetic and thus obviate 
an untoward reaction due to such systemic absorption. It seems illogical to 
accomplish this by the administration of a vasoconstrictor which itself is 
absorbed and is responsible for an untoward reaction. For the purpose of 
producing local vasoconstriction epinephrine in a concentration of 1-200,000 
rather than a concentration of 1-20,000 or 1-50,000 is adequate. Epinephrine 
in the concentration of 1-200,000 is capable of producing maximal vasoconstric- 
tion. Introduction of epinephrine in more concentrated forms merely increases 
the likelihood of a systemic reaction of minor or even major degree. 

Regional anesthesia is adaptable for practically all procedures. It has 
been stated that it would be difficult to imagine a situation within the oral 
cavity that would not permit the control of pain by means of local anesthesia. 
There are few contraindications. Uneooperative children and adults tolerate 
local anesthesia poorly. Some individuals may give a history of sensitivity to 
procaine. The presence of infection obviously contraindicates employment of 
this method. 

Aside from pallor, palpitation, and syncope there are other complications 
which the dental surgeon must be prepared to treat. If the patient complains 
of a sense of palpitation, if there has been a marked increase in pulse rate, 
one may presume that the reaction is due to the epinephrine in the solution. 
If pallor, sweating, nausea, and vomiting are in evidence and particularly if 
there is an associated cyanosis, the reaction may be considered due to the 
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procaine. Under these circumstances the pulse rate will usually be slow. 
The reaction may progress with the exhibition of muscular twitching and 


ultimately generalized convulsion. The generalized convulsion may be the 
first symptom exhibited if injection has been made intravenously or if absorp- 
tion has been rapid due to the presence of an increased vascular bed, in turn 
due to the presence of infection. Sometimes the use of warm solutions is 
responsible for rapid absorption and the subsequent untoward reaction. This 
ean easily be avoided. It is necessary that the dental surgeon constantly ob- 
serve his patients for early signs of untoward reaction and be prepared to treat 
them. He should have immediately available means for the administration of 
oxygen, by mask and bag, under intermittent positive pressure. In addition, 
a short-acting barbiturate should be immediately available for intravenous 
administration to control muscular twitching or convulsions. For this purpose 
Pentothal Sodium in solution in a 2.5 per cent concentration is the preferable 
agent to employ. Only 2 or 3 ¢.c. injected initially are required to produce 
the desirable results. However, the needle should be left in the vein in order 
to make it possible to inject subsequently should convulsions supervene as an 
aftermath of the destruction of the Pentothal but prior to complete destrue- 
tion of the procaine. It is futile to attempt insufflation of oxygen into a thoracic 
cavity that is splinted by convulsive spasm of the intercostal muscles and 
the diaphragm. The first requisite is to produce relaxation. In spite of the 
fact that apnea may be caused by the action of the Pentothal, only after re- 
laxation has been produced can the pulmonary tree be effectively aerated with 
oxygen during adequate movement of the chest produced by compression of 
the breathing bag. An open airway is a requisite to successful resuscitation 
and in selected instances insertion of an endotracheal tube is necessary. The 
oral surgeon working in his office should be prepared to provide for this con- 
tingeney both in relation to equipment and in relation to training and experi- 
ence. 

The recent development in the field of regional anesthesia may prove of 
value in dentistry. I refer to the addition of hyaluronidase to local anesthetic 
agents as a means of increasing diffusion of the anesthetic solution. Cella and 
Means? reported that among the so-called ‘‘cement substances’’ in the body 
there are three which are related in some way to hyaluronidase. The first is 
a mucopolysaccharide found in amyloid tissue, the second is found in hyaline 
cartilage, and the third is hyaluronie acid which is found widely distributed 
throughout the body in connective tissue. Hyaluronic acid gels may be said 
to maintain viscous barriers which aid in metabolic regulation as well as in 
the localization of infection. Hyaluronidase is a naturally occurring enzyme 
which reduces the viscosity of hyaluronie acid gels and removes the barrier to 
fluid diffusion. The problems of wound healing and of senescence are inti- 
mately connected with the cement substances which contain hyaluronie aeid. 
Some investigators lay great stress on the periarterial connective tissue which 
they consider to be important in certain problems of hypertension. As barriers 
to infection the action of the gels is obvious. In other areas such as synovial 
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membranes and in the joints they protect internal surfaces. They can be part 
of the semipermeable membranes which act selectively upon the rate of 
exchange of fluids and metabolites. Even in the isolated cell itself the nuclear 
membrane may be reinforced by a cement substance. In a word, therefore, 
these intercellular substances are the mortar which surrounds the bricks of the 
various tissues and organs. 


Hyaluronidase is the only enzyme which has hyaluronic acid as its special 
substrate. The acid is depolymerized and disaggregated by it. The enzyme 
has been referred to as the spreading factor, Duran-Reynals factor, the tissue 
permeability faetor, and the P.-P. factor. Aside from the many implications re- 
garding the usefulness of hyaluronidase, it has been found that in sub- 
cutaneous injections of plasma or drugs the spreading factor speeds diffusion 


of the fluid an average of twelve times that of controls. 

In the area of tissue treated with hyaluronidase, electrolytes, metabolites, 
fluids, and anesthetie solutions will perfuse through the intercellular spaces at 
a greatly inereased rate without the usual pain and swelling. Fortunately, 
the spreading effect of hyaluronidase is temporary and does not permanently 
affect the state of cohesion as has been shown by Hechter.* At twenty-four 
hours the restoration of the viscous barrier is incomplete and inversely related 
to the dosage of hyaluronidase, while at forty-eight hours the barrier is com- 
pletely restored in all enzyme-treated areas. It has recently been shown that 
there are several factors which influence spreading associated with the ad- 
ministration of hyaluronidase. Opsahl‘ reported that the intradermal spread- 
ing of India ink mixed with either saline or hyaluronidase is inhibited by the 
administration of adrenocortical extract and is enhanced by adrenalectomy. 
The same author® reported that under conditions of increased environmental 
temperature and humidity the area of intradermal spreading of India ink 
with or without hyaluronidase is markedly reduced. The administration 
of compound E or cortisone® inhibits the spreading of intradermally injected 
India ink with hyaluronidase. These findings are of acute interest within 
the medical profession in relation to the treatment of arthritis, the administra- 
tion of fluids subeutaneously, and in the presence of sterility where the male 
sperm cel] contains little or no hyaluronidase. 

It is suggested that hyaluronidase may be useful as an adjuvant to re- 
gional anesthesia in dentistry. Looby and Kirby’ studied the action of this 
agent experimentally and clinically using the following combinations of 
drugs: procaine; procaine and hyaluronidase; and procaine, hyaluronidase, 
and epinephrine. They found the addition of hyaluronidase increased the 
area of anesthesia obtained but decreased the duration. When epinephrine 
was added to hyaluronidase and procaine not only was the area increased but 
the duration was the same as for solutions not ¢ontaining hyaluronidase. Pro- 
eaine, hyaluronidase, and epinephrine were used for seventy-one dental 
patients anesthetized by regional methods ineluding twenty-seven mandibular 
bloeks and eight blocks at the tuberosity. Loeal infiltration was used for the 
remainder. The over-all impression was that hyaluronidase added facility 
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and depth to dental anesthesia. The only untoward effect noted was a slight 
tenderness in the area of injection for twenty-four to forty-eight hours in a 
few subjects. With the increased spreading of the anesthetic solution it may 
be easier, for even the experienced operator, to create adequate anesthesia 
where nerves follow a slightly unusual course further removed from the 
point of injection than ordinarily expected. It is interesting to speculate that 
in certain instances of failure to produce regional anesthesia, activity of the 
pituitary or the adrenal gland may have contributed to the failure. Maybe 
we have some reason to excuse our failures on the basis of a high environ- 
mental temperature and a high humidity. I, personally, hope that we never 
reach the conclusion that an operating room should have a low humidity be- 
cause under those circumstances the hazard of explosion of anesthetic gases 
will be increased. 

It is common practice in dental offices to employ either regional anesthesia 
or nitrous oxide and oxygen for the production of general anesthesia. Every 
dental surgeon is familiar with the inadequacies of nitrous oxide and with the 
hazards of the production of major degrees of cyanosis. Exodontists have 
therefore become intrigued with the possibility of using Pentothal Sodium for 
the production of general anesthesia, using it as a sole agent or as an 
adjuvant to nitrous oxide and oxygen. Pentothal is a potent agent capable 
of producing apnea in susceptible individuals with only slight overdosage. 
secause it has no stimulatory factor for respiration and because patients have 
no natural protective mechanism against introduction of excessive doses in- 
travenously, the safety of the patient depends entirely upon the training and 
skill of the anesthetist. In order to justify its employment in a dental office 
certain precautions should be emphasized. Selection of patients must be 
precise, remembering that children are susceptible to the easy production of 
apnea. Because their veins are small and some individuals are noncooperative 
it is difficult to prevent interstitial injection with resultant tumefaction and 
painful paresthesias of nerves involved in the fibrotie reaction. If an excessive 
quantity of Pentothal is deposited in the tissue a cold abscess may form several 
days postoperatively. Elderly patients with diabetes and patients suffering 
from tertiary syphilis tolerate Pentothal extremely poorly. 

All patients are subject to the production of laryngeal spasm, particularly 
if saliva or blood seeps down to the region of the larynx where neurogenic 
reflexes are initiated causing spasm. In order to obviate the possibility of 
saliva migrating in that direction it is essential that every patient receiving 
Pentothal be prepared by the preliminary injection of atropine. Less Pento- 
thal will be required if a small dose of morphine is administered with the 
atropine, but it is easily possible that the recovery period will be prolonged 
thereby. It is easily recognizable that if Pentothal is to be administered 
safely all patients should be placed on an operating table rather than in a 
dental chair in order to prevent the gravitation of saliva or blood toward the 
larynx. It is essential that the operating table be maintained in a 10° 
Trendelenburg position. Under these circumstances fixation of the patient’s 
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arm on an arm board prior to the injection of Pentothal can be made positive. 
Maintenance of the needle within the lumen of the vein will thereby be aided. 
The need to avoid intra-arterial injection cannot be overemphasized because 
Pentothal injected intra-arterially even in small quantities will produce an 
endarteritis of an obliterating type resulting ultimately in dry gangrene of the 
area supplied by the artery injected. It is recognized that from 5 to 7 per 
cent of individuals present arteries that are aberrant in position and instead 
of being deep to the superficial fascia they are superficial to the fascia in the 
region of the elbow. Therefore every vessel considered for injection should be 
palpated before the tourniquet is applied in order to detect the pulsation of 
an artery. 

During the administration of Pentothal every precaution must be under- 
taken to avoid shallow respirations and to provide a thoroughly open airway. 
Adequate suction and oxygen for administration under intermittent positive 
pressure should apnea oeceur must be available. During the postoperative 
period each patient must be watched momentarily until the natural protective 
reflexes of the larynx are regained and respiration is unimpeded. Following 
recovery from anesthesia a patient may speak perfectly lucidly and yet be 
amnesic. It is, therefore, essential that no patient having received Pentothal 
be allowed to proceed out of a dental office unless under responsible super- 
vision. Under no eireumstaneces should a patient be allowed to drive an 
automobile for five or six hours after the administration of Pentothal. This 
is an essential precaution because subsequently many patients will report 
that they remembered nothing until they arrived home. If an anesthetist 
or dental surgeon fails to follow these preeautions, should an accident occur, 
he certainly would be blameworthy. 

It has been pointed out that each patient undergoing an operative pro- 
cedure in a dental office needs clinical evaluation and under certain cireum- 
stanees that clinical evaluation should be made by the patient’s physician. 
Where the patient is obviously a poor risk and where the operative procedure 
is a major one, it is wise to admit the patient to a hospital for clinical evalua- 
tion and operation. In the past sudden deaths have oceurred during the 
administration of an anesthetic. Much has been written regarding methods 
of resuseitation. By utilizing these widely publicized methods many lives 
have been saved, but it is realized that prevention of accidents would be a 
much better policy. It is in line with present-day thought to contend that 
the secret of success in this regard lies in more thoroughgoing preoperative 
evaluation of patients. The establishment of each patient’s physical status 
in relation to anesthetic risk still remains to some extent a matter of opinion 
even though it be based on a good history and a careful physical examination. 
It is true that departments of pathology, cardiology, and radiology can and 
do provide information of real value, but the indices established by members 
of these departments are indicative only of the physical status of the patient 
at the time that the investigations were made. Only by implication do they 
reveal a patient’s ability to cope with the stresses and strains encountered 
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during the administration of an anesthetic and accomplishment of an opera- 
tion. The difficulty in the past has been occasioned by our lack of equipment 
to detect and record definitively a patient’s response to stress in reference to 
respiratory and cardiovascular function. It is fortunate that within recent 
years methods have been developed and equipment has been made available 
for estimation of these functions in specific terms in relation to physical status 
at rest, during stress and strain, and following measured effort. 

Physical examination can reveal many of the essential features of respira- 
tory activity. While the patient is breathing normally one can observe the 
over-all shape and size of the thoracic cage as well as the rate and amplitude 
of motion of the chest and abdomen. The patient may then be asked to 
breathe deeply and under these circumstances maximal amplitude and speed 
of motion can be observed. The efficiency of costal breathing can be dis- 
tinguished and compared to that of diaphragmatic breathing. By ausculta- 
tion the intensity, quality, and duration of the breath sounds can he elicited. 
Every patient should have a roentgenogram of the chest preoperatively to 
exclude the presence of pulmonary disease. More recently fluoroscopy in ex- 
perienced hands has been used to estimate differentially the adequacy of 
costal and diaphragmatic motion in reference to pulmonary function of one 
lung compared to the other. A change in radiolucence with deep breathing 
will reveal significant air trapping and provide some evidence of retention 
of earkon dioxide which is significant in the presence of emphysema or 
bronchial stenosis. For the sickly, debilitated individual application of other 
methods of investigation is now considered essential. These newer methods 
are predicated on the basis that pulmonary function may be divided into 
two components, ventilation and respiration. Ventilation consists of the gross 
movement of air or gases into or out of the lungs. The term specifically refers 
to the number of liters of air expired per unit of time. The action is 
mechanical and the symptom of insufficient ventilation is dyspnea. Respira- 
tion consists of gaseous interchange of oxygen, carbon dioxide, and nitrogen. 
The pulmonary alveoli are largely involved in the physical chemical process. 
The symptom of respiratory insufficiency is cyanosis. These two segments 
of pulmonary function are closely interrelated. Dyspnea or ventilatory in- 
sufficiency, when pronounced and prolonged while the patient is at rest, leads 
to cyanosis upon effort. In the majority of patients preoperative evaluation of 
pulmonary sufficiency may be gauged by determining the ventilatory fune- 
tion alone. 

The maximal breathing capacity expressed in liters per minute is the 
maximal volume of air which the patient can move in and out of his lungs per 
unit of time. To accomplish the test the patient breathes as rapidly and as 
deeply as possible for one-half minute through a high velocity respiratory 
valve. The expired air is collected and is later measured by a gasometer 
calibrated in liters. The normal value for the average woman is 100 liters per 
minute and for the average man, 150 liters per minute. In order to check a 
patient while under slight stress walking ventilation is determined. The 
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patient is walked 180 feet per minute for four minutes; the exhaled air col- 
lected during the last three minutes of the test is measured by emptying the 
Douglas bag through the gasometer. The normal range is from 8 to 30 liters 
per minute, and when the walking ventilation exceeds 50 per cent of the 
maximal breathing capacity dyspnea will appear under minimal stress. Pul- 
monary efficiency is materially impaired and administration of an anesthetic 
for a major surgical procedure will be hazardous. For patients who are bed- 
ridden the test is impractical, but important information may be obtained by 
ascertaining the ventilatory volume at rest. Usually some form of exercise 
‘an be undertaken even by a bedridden patient and the maximal ventilatory 
capacity established. When the ventilation at rest is more than 30 per cent 
of the maximal breathing capacity the subject ordinarily experiences dyspnea. 
Following the accomplishment of exercise such as stepping up on a 20 em. 
stool thirty times in one minute,® in normal individuals no significant dyspnea 
will be in evidence, but in patients with mild eardiae and pulmonary disease 
dyspnea may be in evidence for two minutes. Severely handicapped patients 
may remain dyspneie for several minutes. The rate of return to normal is 
therefore worth noting. By these and other methods that have been developed 
within the last five years, a patient’s tolerance to stress and strain may be 
estimated. 

Having satisfied oneself regarding a patient’s pulmonary function the 
next step is to determine ecardiae function. Observation of the apex beat, 
percussion to outline the position and margins of the heart, and auscultation 
to detect deviation of the heart sounds from normal are valuable procedures. 
Determination of systolic and diastolic blood pressure is an added factor of 
real significance. An electrocardiographie tracing taken preoperatively is 
valuable. Old eardiae infarets will give signs of their presence. The position 
of the pacemaker can be established and degrees of cardiac irritability may 
be recognized, but the electrocardiogram is not a sensitive method for evalua- 
tion of cardiovascular function under stress and strain. A man may produce 
a normal electroeardiographie tracing one minute and have a coronary oeclu- 
sion the next. Fortunately for us all, new methods of investigation have been 
developed. 

Muscular vibrations are always produced during cardiac activity. Varia- 
tions in frequeney and particularly in the distribution of intensity of fre- 
quency of these vibrations are in the process of becoming a valuable index of 
response of the heart to physiologic load placed on the total organism. Low 
frequencies actually contribute the greater part of the intensity of cardiac 
vibrations.® Clinieal study of eardiae vibration, ventricular volume, stroke 
volume, and eardiae output per minute has been simplified by construction by 
Foulger® and his associates of an apparatus known as the Heart Sound Meter. 
It converts the complex pattern of low frequency cardiae vibrations picked 
up at the chest wall into a simple resultant frequency. The resultant fre- 
queney varies with each eardiae cycle and is related to the ventricular volume. 
Stress such as change of posture, graded exercise, or exposure to volatile or 





1056 TOVELL, HICKCOX, AND BROWN, JR. 


gaseous anesthetics changes the distribution among frequencies, and the 
degree and direction of change can be an index of the ability of the cardio- 
vascular system to respond to stress. 

The Heart Sound Meter has been used at Hartford Hospital since May, 
1949, in the preoperative and operative evaluation of patients. It has also 
been used during the period of postoperative follow-up. One microammeter 
records the smooth resultant or mean frequency of some three successive 
eardiae cycles and the other indicates the function of the range of variability 
of the frequency comprising each eardiae cycle. The multiple of these two 
readings gives the cardiac stroke volume in ecubie centimeters. The value for 
stroke volume multiplied by the pulse rate per minute gives the cardiac output 
per minute which is expressed in liters per minute. By taking readings of 
mean frequency and stroke volume as desired, one is able to study trends 
in the value of the resultant frequency which appears to be an index of the 
response of the heart and circulation to physiologic stress. Foulger and his 
associates showed that in a normal person at rest the resultant frequency has 
a value of between 8 and 11 eyeles. In such normal persons a standard form 
of exercise such as the step test produces a moderate rise from 1 to 3 eycles 
with a return to normal within 1 to 1.5 minutes. Under conditions of irrita- 
bility the rise after exercise is usually greater than 3 cycles and return to 
resting values may take place within 1 to 1.5 minutes or it may be delayed. 

In conditions of fatigue with or without cardiae disease exercise either 
leads to no change in the resultant frequency or to a drastic fall. In recent 
unpublished work it has been found that such a drastie fall occurs in the 
majority of a rather small series of patients with compensated mitral disease. 
sased on data so gathered we may calculate the elastic resistance of the great 
vessels and also the total peripheral resistance in the arteriolar and eapillary 
areas. The values of both these indices under resting conditions in normal 
persons should be between 1,100 and 1,600. Both elastic and total peripheral 
resistance are raised by widespread selerosis in the arterial and arteriolar 
systems, by reflex action of vasoconstrictor nerves, or by the action of toxic 
chemicals such as anesthetics. Elastic resistance and total peripheral re- 
sistance fall as a result of suppression of activity of the vasoconstrictor system 
or by direct action of toxic anesthetics upon the musculature of blood vessels. 
Total peripheral resistance falls rapidly during the occurrence of hemorrhage. 
It falls gradually during prolonged inactivity of skeletal muscles during the 
maintenance of a major degree of surgical anesthesia. A drastic decrease of 
the values for both of these indices is indicative of the existence of shock that 
may be irreversible. 


Preliminary data that we have collected indicate that an important prob- 
lem in anesthesia will be to develop ways and means to maintain total 
peripheral resistance within normal limit. Anesthesia established by local 
infiltration of a dilute solution of procaine does not produce any predictable 
trend in total peripheral resistance. Such trends as do appear seem to be due 
to reflexes dependent upon psychic activities, manipulation of tissues during 
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operation, or upon the action of the vasoconstrictor added to the anesthetic 
solution. Pentothal administered intravenously appears frequently to produce 
a rapid, progressive decrease in total peripheral resistance which may last 
throughout the operation or it may be terminated by the action of such 
general anestheties as cyclopropane or nitrous oxide. Cyclopropane in general 
produces no significant change in total peripheral resistance unless surgical 
shock supervenes. As a matter of fact it may sometimes appears to terminate 
the fall produced by previous administration of Pentothal. 

Nitrous oxide or ether may, like cyclopropane, terminate the fall pro- 
dueed in total peripheral resistance by Pentothal, but on occasion ean lead to 
quite marked and continuous rise in total peripheral resistance. This appears 
to be of some interest in view of the ever-recurrent question as to the degree 
of asphyxia involved in anesthesia where nitrous oxide is employed. It is 
quite evident that each patient has a remarkable adaptability to changing 
circumstances of ecardiae output and total peripheral resistance. It will be 
necessary to establish the point at which the patient can no longer compensate 
for a decrease in total peripheral resistance by an increase in cardiac output. 
Selection of the proper anesthetic agents and methods of their administration 
will in part be governed by the determination of those agents and methods 
which will put the least strain on their compensatory mechanism. In order 
to establish these factors, investigation employing the Heart Sound Meter is 
being continued. 

The preoperative evaluation of patients will be incomplete even though 
pulmonary and cardiovascular studies are undertaken, unless further in- 
vestigations reveal the status of the blood. Previously our interest in the 
value for hemoglobin was in relation to those instances when it was reduced 
and the patient was recognized as being anemic. We are now fully as much 
interested in those patients who have too much hemoglobin and too many red 
cells because the higher the hematocrit the more viscid is the patient’s blood 
and the harder does the heart have to work in order to maintain an adequate 
output and adequate circulation.'’® It is believed™ that patients who have a 
hematoerit over 50 are not suitable subjects for general anesthesia. If general 
anesthesia is induced, such patients will exhibit a capelike area of cyanosis 
covering their head, neck, and shoulders, which will persist in spite of a 
high concentration of oxygen in the anesthetic mixture and in the presence 
of a perfectly clear airway. Withdrawal of blood and replacement by erystal- 
loid fluids intravenously is under these circumstances warranted. If these 
methods fail to produce improvement, operation should be postponed except in 
the presence of a surgical emergency. 

A patient’s blood volume is relatively easily determined both in relation 
to the value of plasma and the volume of red eells. Deficiencies or excesses 
may be recognized, and it is possible then to recommend the optimal replace- 
ment or withdrawal therapy. This is particularly true of the chronically ill 
or emaciated patients who are frequently observed to have a diminished 
volume of plasma and red cells. This may result in a normal hematocrit and 
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a normal concentration of plasma protein, but it leads to an erroneous con- 
cept that the patient’s circulating fluid balance and nutritive state are satis- 
factory. Studies of blood volume will under these circumstances reveal the 
true status. Having obtained the data preoperatively, they may be used as 
guides in the intelligent management of a patient during operation. The usual 
dye-dilution method for determination of blood volume does not lend itself to 


frequent repetition, and therefore during actual performance of surgical pro- 
cedures Barbour of my staff recommended employment of copper sulfate solu- 
tions in a battery of seven bottles set up in series, with each containing 100 e.c. 
of copper sulfate whose specific gravities are graduated in units of three from 
1.045 to 1.070. Determination of specifie gravities of whole blood during the 
progress of anesthetic and surgical procedures provides a simple, practical 
physiologie guide to govern intravenous therapy. 

In summary, it is my desire to emphasize the need for preoperative 
evaluation of patients prior to procedures done either in the dental office or the 
hospital. Real strides have been made in the development of new methods 
to evaluate patients preoperatively and to follow their course during opera- 
tion. If opportunity permitted, emphasis would also be put upon the necessity 
for eliminating the possibility that patients were suffering from such diseases 
as syphilis, diabetes, or one form or another of the blood dyserasias. The main 
theme has been to advocate proper evaluation of each patient’s respiratory 
system, cardiovascular system, and fluid balance. Although many patients 
may not need such thoroughgoing investigation, who can say which patients 
should do without it? If deaths on operating tables are to be eliminated, 
possession of evidence to warn us of hazard is available to those who search 
for it. Planning a patient’s anesthetic regimen must be elastic enough to 
assure avoidance of the indicated hazard, and, failing that, means must be 
available to cope with the hazards that develop. It is in the realm of elinical 
evaluation that dentists acting as anesthetists are open to criticism by mem- 
bers of the legal profession. In these days of threatened compulsory insurance 
and federalized dentistry and medicine, we should close up the ranks and 
establish a common front for dentists, doctors, and lawyers. It behooves the 
dental profession to recognize the weakness. of its position in the face of 
medical progress in clinical evaluation of patients and changing concepts in 
relation to anesthesia and resuscitation. The remedy lies in alteration of the 
curriculum of dental schools to meet the need for indoctrination of dental 
students in the new concepts and disciplines in medicine in reference to 
anesthesia. 
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Oral Roentgenology 


SIGNIFICANCE OF CORRECT PROCESSING IN INTRAORAL 
ROENTGENOGRAPHY. II 


Marrnew Loztrer, B.S., D.D.S.,* New Yor, N. Y. 


HK processing technique of intraoral films consists of the following ten inde- 

pendent and consecutive steps: (1) developing; (2) rinsing; (3) fixing; 
(4) rinsing after temporary fixation; (5) befogging; (6) washing; (7) spong- 
ing; (8) examining; (9) drying; (10) mounting. 

Mechanics of Processing.—Before describing the precision-inspection teeh- 
nique for processing of exposed intraoral films, it may be well to comment 
first upon just what constitutes the nature or mechanics of processing films. 
Without going into a lengthy technical discussion, the following can be said 
on the subject. 

After the film packet has been properly positioned over the area to be 
examined and after the emulsion has been subjected to the action of the 
x-rays, a definite instant change takes place in it: the arrangement of the 
silver salts in the emulsion layer is considerably changed, causing a chemical 
transformation. The character of this change depends entirely upon the 
density and calcific consistency of the anatomical area the x-rays have to 
traverse, and, incidentally, this variation in density of the tissue is the very 
factor that makes roentgenography possible. 

In order to make the image on the new chemically altered film surface 
visible, it has to be subjected to processing. This consists of treating the ex- 
posed film surface, first to the developing and then the fixing solutions. 

The function of the developer, which consists of a reducer, accelerator, 
preservative, and restrainer, is to act only on those silver salts that have been 
affected by the x-rays. In other words, this highly alkaline solution has the 
property of liberating the metal, silver, from the bromine, chlorine, or iodine 
salts, since it is the black metallic silver which makes the roentgenographie 
image. 

The principal functions of the fixer, which is a chemically stronger acid 
solution, are as follows: 

a. To stop the action of the developer. 

b. To completely dissolve all of the unexposed and unreduced silver salt, 
which was not affected in the exposure and which has therefore remained 
either partly or entirely unaffected by the developer. 

ce. To prevent the negative from turning black, when exposed to actinic 
rays. (This partly explains the reason why an exposed film, when placed 
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directly into the fixer, without being subjected first to the action of the 
developer, will shortly lose its entire emulsion.) 

d. To preserve or harden the gelatin of the emulsion, that is, to fix the 
developed image permanently on the negative, hence, the name “‘fixer.’’ The 
gelatin on the emulsion, being animal matter, will soon decompose when it is 
only partly tanned or cured. 

Temperature for Developing.—It has been our experience that the ideal 
temperature for developing intraoral films is about 62° F., in spite of claims 
that certain chemicals in the developer may not become active when its 
temperature is below 65° F. Processing films in the proper temperature is 
always highly desirable, the range being between 62° F. and 68° F. Placement 
of the small developing tank into a pan with warm or ice cold water, as the 
case may require, will either raise or lower the temperature of the solution, 
if it is so desired. However, the hard-rubber processing tank should, of 
course, never be subjected to very hot water nor should water ever be added 
to the solution. An ordinary small-sized glass floating thermometer suspended 
in the developing tank will enable ascertaining the temperature of the solution 
at a moment’s glance. Because the temperature of the water bath may vary 
from that of the developing solution, wherever a large tank with three com- 
partments is being used, the thermometer should be located in the develop- 
ing solution instead of the water compartment. The thermometer should be 
large enough so that its calibrations can be read easily and accurately. It 
should be weighted to prevent its floating on the surface of the solution, since 
the surface temperature is not necessarily indicative of the true temperature 
value. The thermometer should not be bound in wood, a material causing 
absorption of th processing solution. 

The latest research in the emulsion of intraoral films has resulted in the 
development of a new-type medium-speed x-ray film with an exceptionally 
sturdy emulsion. This emulsion, found on the EK RP film, when subjected 
to processing solutions of even considerably above 68° F., in temperature 
(optimum temperature for the regular-type emulsion), will not blister or 
become apperciably affected in any other way. With the employment of 
this type of film, most of the difficulties encountered heretofore in processing 
with solutions in warmer than normal room temperature will be practically 
eliminated. 

Stripping the Film Packet and Connecting the Film to the Clip.—The 
highly sensitive film surface may be readily and permanently bruised, scratched, 
stained, and otherwise damaged unless utmost care is taken not to injure 
it while removing it from its enveloping packet. A good method of removing 
the EK-type film from its packet can be described as follows: 

After a very small portion of the packet material is stripped off, the 
film should be grasped by its edges and securely attached to the metal film 
clip. Unless the operator is left-handed, the film packet, while being stripped, 
is best held in his right hand while the film clip is attached to the film edge 
with his left hand (Fig 1). When a single-film packet is being used, to avoid 
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marring of a sometimes essential portion of the film surface with the indenta- 
tions of the film clip, especially when the third molar region is being examined, 
the clip is best attached to one of its longer surfaces instead of one of its 
corners. 

The task of attaching the film clip to the film edge will be considerably 
facilitated if the clip is held with its hook facing upward during the procedure. 
After the clip is connected to the film, an attempt should be made to disengage 
it, in order to ascertain the security of the attachment. This is done by firmly 
supporting the film packet in one hand and moving the film clip up and down 
with the other hand (Fig. 2). Any independent movement of the clip, how- 
ever slight, perceived during this procedure clearly signifies that the film 
is not attached sufficiently securely to the clip and may be lost in the solution 
during the processing. To prevent this from occurring, the film should be 
reattached to the clip and again tested for any perceptible movement. Only 
too often films become lost in the processing solutions or the water bath when 
this too obvious precaution is not carried out. With this method of procedure, 
loss of films can be entirely done away with, regardless of how vigorously 
they are agitated in the solutions or the water during the processing. 

After the clip is securely attached to the film, the remaining portion of 
the film is pulled out from the packet. Before the film is deposited into the 
developer, it is best to observe both of its sides to ascertain whether the black 
paper, ordinarily found on either side of the film surface, is still attached to it. 
This is not an infrequent occurrence. Processing the film with the paper re- 
maining attached will, of course, interfere with normal developing. 

When a double-film packet is being used, the packet is‘ bent in order to 
separate the two films. The metal clips are then attached to each film and 
the security of the attachment tested. 

Unless the film packets are thoroughly wiped and blotted as soon as they 
are removed from the mouth, some moisture may penetrate through the texture 
of the film packet, causing the black paper, found on either side of the film, 
to adhere to its surface. When this occurs, an attempt should be made to 
separate the paper without marring the film surface. Frequently, in spite of 
every effort, a portion of the paper remains on the film surface and the film 
thus becomes irreparably damaged. 

To minimize fogging, the film packet should be held at some distance 
from the safelight while it is being stripped and while the films are connected 
to the elips. 

Developing Intraoral Film with the Precision-Inspection Technique.— 
There are two methods used in developing, developing by time and by inspec- 
tion. It has been our experience that the latter method is preferable for pro- 
cessing intraoral films. 

The inspection technique can be described as follows: After the film 
is securely attached to the clip, it should be deposited at once into the develop- 
ing solution, agitated there a few times in order to break up any air bubbles 
on its surfaces which may interfere with proper developing and left there 
undisturbed for about twenty seconds. It is then lifted out from the solution 
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Fig. 1.—In stripping the investing material surrounding the film, care should be taken 
not to spot or otherwise injure the delicate film surface. After a small portion of the film is 
exposed, a film clip is attached to one of its corners, without the hands of the operator touch- 
ing any portion of the film itself. The film packet is best held in the operator’s right hand 
and the metal clip, with its hook upward, in his left hand. 














Fig. 2.—After the film clip is attached to the film, 
best be at all times ascertained by moving or vibrating 
slightly perceptible independent movement of the film 
ment. 


the security of the attachment should 
the clip from side to side. Any even 
clip should indicate insecure attach- 
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and quickly inspected in front of the safelight. With the method of pro- 
cessing described here, the film should be held up for inspection only in a verti- 
eal and never in a horizontal position (Fig. 3, A and B). If some slight image 
of the teeth or bone is observed on the film’ surface, it should be immediately 
redeposited into the solution. It is then again slowly agitated a few times and 
re-examined once more. When necessary, this is repeated until the film, when 
held up vertically in front of the safelight, will appear to be densely dark in 
color, displaying no trace of image. It should be remembered, however, that 
when some portion of the film happens to portray a metallic or rubber object, 
such as an amalgam filling, gold inlay or crown, metal bridge or root canal 
gutta-percha, these should be allowed to remain discernible on the film sur- 
face, even after the developing is otherwise entirely completed. Whenever 
the film is retained in the developer until the metallic objects are allowed to 
disappear completely from view, the film will be found to be overdeveloped. 





















































Fig. 3.—A and B, With the employment of the precision-inspection developing technique, 
the inspection of the film should be carried out by holding it up before the safelight lamp in 
a vertical position. Holding up the film in a horizontal position as in B will not disclose 
the true state of development. 


To summarize, the technique for this rapid precision-inspection develop- 
ing consists of the following steps: 

a. The stripped film is placed into the developer. 

b. It is agitated there a few times. 

ce. After an approximately twenty-second period, the film is lifted out 
from the solution, held up vertically in front of the safelight, and glanced at 
quickly. 

d. If some tooth or bone structure is observed on the film surface, it is 
immediately replaced into the solution, slowly agitated a few times, and rein- 
spected. This, if needed, is repeated once or twice. 
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e. As soon as all image of tooth and bone structure has disappeared from 
the film.surface, the film assuming a densely dark color, excepting, of course, 
for any metallie or rubber object, it should be considered to be fully developed. 


When the developing tank is positioned on the loading bench directly 
under and parallel to the safelight, the solution on the film surface, while the 
film is being inspected, will drip into the tank instead of getting all over the 
bench. 

A minimum of practice will enable one to determine quickly and accur- 
rately just when the negative is completely developed. The importance of 
recognizing the precise time when development has been completed becomes 
obvious, when we realize that to remove the film just prior to this episode 
will result in a roentgenograph of inadequate contrast and density, while, if 
it is allowed to remain in the solution after it has reached its normal stage of 
development, will usually result in a roentgenograph characterized by deficient 
contrast and a fogged appearance. It is for this reason that the frequently 
heard statement that films are rarely overdeveloped is utterly inaccurate. 

Apropos the statement often made that the ‘‘inspection’’ method of 
developing is difficult and can be used satisfactorily only by experts, we wish 
to state here emphatically that unless one is deficient in shade perception, the pre- 
cision-inspection technique for developing intraoral films can be mastered 
quickly and without difficulty, as long as its principle is clearly understood. 
As to statements that it takes as long as ten to fifteen minutes for the eye 
pupils to become properly dilated in complete darkness, it has been our per- 
sonal experience that for developing purposes and with the employment of a 
proper safelight, the eye pupils are sufficiently dilated by the time it becomes 
necessary to inspect the film. Finally, with regard to the criticism that 
development through inspection leads to prolonged holding of the film in 
front of the safelight with the resulting possibility of fogging, again we can 
state that when the technique of development is carried out just as described 
here, fogging of the negative will rarely occur. 

Advantage of Developing Films Individually—tIn processing each film 
individually, instead of processing several films simultaneously on a multiple- 
film hanger, and by developing it through precision-inpsection, we employ the 
only known method in which the exact time of development can be regulated 
with maximum accuracy. 

When films, attached to a multiple-film hanger, are being developed 
simultaneously, accuracy in the timing of developing becomes quite impossible, 
since some films usually will develop sooner than others. In that case, to 
continue with the processing will naturally cause overdeveloping of these 
films, while to discontinue it, will result in underdeveloping of the other films. 

Incidentally, the process of developing medium-speed films at approxi- 
mately room temperature, with the technique described here, requires an 
average of only one to one and one-half minutes per film. Thus, the extra 
time consumed in developing each film separately is more than compensated 
by the comparative rapidity of the developing. 
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Relative to statements that in order to affect ‘‘the entire depth of the 
emulsion’’ the film must be maintained in the developer for a considerable 
interval of time, our experience completely fails to bear this out. 

Rinsing.— When the film appears to be fully developed, it should be lifted 
out of the solution and vigorously agitated for at least five seconds in fresh 
cold water. The water then in shaken off and the film deposited into the 
fixing solution. The rinsing of the developed film in the water bath ac- 
complishes the following four distinct functions: 

a. It removes the developing solution from the film surface, thus instantly 
checking the developing process, which otherwise continues. 

b. It does away to a considerable extent with chemical fog. 

c. It prevents the acid fixer from combining with the developer on the 
film surface, obviating formation of stains, which appear red by transmittent 
light and green by reflected light. 

d. It prevents carrying the alkaline developer into the acid fixer, which 
results in discoloration and neutralization of the latter. 


Fixing.—After the film is placed into the fixing solution, it should be 
agitated there a few times, in order to remove any possible air bubbles from 
its surface, which may interfere with satisfactory fixation. Shortly after the 


film is placed into the fixer, the white light can be turned on in the processing 
room. If the solution is sufficiently potent, the film can ordinarily be examined 
within a minute or two, or as soon as the milky-silvery shadows of the emulsion 
have completely disappeared from its surface. However, until this takes place, 
the film should not be subjected to the direct white light. Prolonged examination 
of the negative before it has been fixed for a full twenty minutes should also 
be avoided. It should be remembered that though a negative may appear to 
be completely and satisfactorily fixed when first removed from the solution 
for inspection, it should always be redeposited into the fixer and remain for 
at least another fifteen minutes, to prevent its discoloration and fading in 
the future. On the other hand, it should also be remembered that since the 
fixing solution is highly acid, the films should not be permitted to remain 
longer than an hour or two; otherwise there may be damaged done to the 
films’ delicate emulsion. Films left in a potent fixer over night may be found 
void of any image. 

Rinsing After Temporary Fixation.—When a surgical procedure is being 
planned immediately after the roentgenograph is taken, as frequently is the 
case, permanent fixation of the film becomes impossible. The film is therefore 
removed from the solution as soon as all of the milky-silvery shadows have 
disappeared from its surface. The film is then well rinsed in cold water for at 
least fifteen seconds. 

The wet, temporarily fixed negative can now be employed for examination 
purposes during the operative procedure with comparative impunity, as long 
as the film is not positioned in close proximity with the warm surface of the 
film illuminator. 

Attaching the wet film to the lower end of a multiple-film hanger to which 
is attached a wooden or preferably aluminum clothespin, as shown in Fig. 4, 
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will establish a good three-inch distance between the film and the illuminator. 
This simple arrangement will protect the wet film surface from being damaged, 
even when allowed to remain on the illuminator for a considerable length 


of time. 










ft 


Nan tumaburg 














Fig. 4.—-Whenever a temporarily fixed wet negative is being employed for examination 
and viewing during a surgical procedure, holding the film at some distance away from the 
warm surface of the illuminator will safeguard it from being permanently damaged. To effect 
this, an aluminum clothespin to which a small wooden bar is attached at right angles is 
hooked onto the lower end of a multiple-clip film hanger to which the film is attached. 
The wooden bar (#) rests squarely against the glass of the illuminator and prevents the 


film hanger from rotating. 


Befogging.—It has been found that when a negative, after it is developed, 
is subjected to a very potent fixing solution, it sometimes becomes slightly 
fogged from the effect of the fixer. To do away with this fog, the film is 
rinsed in water and then reinserted into the developer for a few minutes. 
This procedure, of course, is carried out in white light. 

Washing.—After the film is adequately fixed it should be immersed in 
clean, cold running water and left there for not less than one hour. This 
is important, since one of the principal reasons for the yellowish discoloration 
later found on processed films is the inadequate washing. 

To prevent damaging the film, it should not be allowed to strike against 
other films while it is being washed in running water. 

A ladder-like arrangement of thin, round wooden sticks supported on a 
frame (similar to a cloth dryer) and positioned over the water compartment of 
the large processing tank, or some other suitable vessel in which the washing 
of the films is being done, will immeasurably assist in preventing the film 
surfaces from being damaged while they are being washed in the running 
water. 

Sponging.—<After the film has been properly washed, it should be shaken 
to remove surplus water, and then should be sponged, preferably between the 
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layers of a clean, soft moistened cellulose sponge. The sponging will remove 
any impurities adhering to the wet film surface which might irreparably 
damage it if allowed to dry on the film. 

Examining After Sponging.— After the film is properly sponged, it should 
be carefully examined in front of the illuminating light for any impurities 
which may still be adhering to its wet film surface. This step should never be 
omitted when perfect film surfaces are desired. 

Drying.—In spite of statements to the contrary, speeding up drying of 
films is a poor practice, since it frequently results in permanent marring of the 
delicate wet film surface. To safeguard the films from any damage, they 
should preferably be suspended, while drying, from wire strands attached 
between the walls of the processing room, where there is little dust or wind 
and where the temperature is usually normal. 

Examination of films while drying should be avoided, since permitting 
remaining moisture, particularly from the area where the film is connected to 
the film clip, to run and spread over the already dried surface may result in 
permanently marring the film. Every precuation should also be taken to 
prevent any moisture from coming in contact with the already dried film sur- 
face, since a mere droplet of water will damage the film. 

Mounting.—Examination of intraoral films, especially when several roent- 
genographs of the same patient are being viewed simultaneously, can be car- 
ried out more efficiently, with less confusion and possibilty of overlooking 
important data, when they are properly and orderly mounted. 

The handling of dried processed films, regardless of the type of the film 
mount used, especially while they are being inserted into the mount, must be 
executed with utmost care. Every effort must be made to support the film 
only by its edges. It has been found that handling the films, while mounting 
them, with white linen gloves, will greatly simplify the procedure and do away 
with finger stains, which, either on the surface of the film or surface of the 
mount, are highly noticeable, unsightly, and difficult to remove. 

Films should be mounted in such a way that the visualization of the area 
under examination is always from the proper perspective, just as if the area 
is being examined clinically. This position of the film on the mount, a position 
which indicates the lingual aspect of the area, can be achieved only when the 
depressed or coneave side of the embossed identification dot or dimple, 
found in one corner of most double-coated films, faces the examiner and is 
positioned outwardly. With this arrangement, one is always viewing the 
films from the lingual aspect, and whatever is on the examiner’s right side is 
also on the patient’s right side, and vice versa. 

In single-coated films, the shiny or the nonemulsion surface of the film 
is mounted facing outwardly, thereby again positioning the film in the proper 
manner. 

The roentgenographs of the upper teeth are, of course, positioned with the 
root apices posed upward and the lower teeth, with the apices posed down- 
ward. To retain the smaller-sized periapical film, No. 0, on a mount with 
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perforations expressly made for the regular-sized periapical film, stapling the 
edge of the small film to the face of the mount will hold the film securely in 
place. 

Mounts should be sufficiently stiff to prevent easy warping and should 
always hold the films rigidly and securely in place. Ground glass or glazed 
celluloid mounts are preferable to the all-clear celluloid mounts, since they do 
not show dust particles as easily. Stiff mounts with completely open or cut- 
out windows, permitting an unobstructed view of the films, are best of all. 
However, because films mounted in such type of mounts rarely remain securely 
in proper position, they should be stapled to the mount. 

Viewing of Roentgenographs.—Intraoral roentgenographs are best viewed 
with the aid of the transmittent light of an illuminator one of moderate inten- 
sity. The examination should be carried out at all times leisurely, with and 
without the aid of magnification. 

Stains From Processing Solutions.—<All processing solutions will stain 
clothing. The stain may be removed either by the usual laundering process 
or by soaking the material in a weak solution of Chlorox. However, stains 
eaused by the fixer, consisting of metallic silver, may sometimes be difficult to 
remove. These stains ean be removed by an application of a weak solution of 
iodine, followed by a saturated solution of ordinary hypo. 

Chemical Poisoning From Processing Solutions.—Persons with extremely 
sensitive skins occasionally may experience a severe skin reaction, the hands, 
particularly, becoming painfully sore and cracked after being in contact with 
the processing solutions. In such cases, every effort should be made to prevent 
any of the processing solutions, which, incidentally, are extremely poisonous 
when taken internally, from getting on the hands. Careful agitation of the 
films in the solutions, maintenance of a lower level of the fixing solution, and 
employment of rubber gloves are measures to prevent such skin irritation. 
In addition, the operator’s hands should always be washed thoroughly after 
all processing. 
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Endodontia 


THE USE OF PENICILLIN-STREPTOMYCIN IN THE TREATMENT 
OF INFECTED PULPLESS TEETH 


I. B. Benver, D.D.S., AND SAMUEL SELTZER, D.D.S., PHILADELPHIA, PA. 


HE introduction of antibiotics in the treatment of infected pulpless teeth 

has demonstrated many advantages over the standard germicides. Among 
these are: (1) a more rapid sterilization of the infected root canal; (2) a 
greater percentage of successfully treated cases; (3) fewer clinical “flare-ups” 
and complications; (4) evidence of more rapid healing or repair. 

When penicillin was first employed the results were equivocal. This 
was probably due to the fact that a number of investigators were using 
penicillin of a low unitage.t. It has been shown that the use of antibiotics in 
the root canal requires a high unitage to insure complete destruction of the 
organisms. 

Bacteriostasis is insufficient because there are no viable tissue cells in the 
root canal which can destroy the organisms. It has been demonstrated that 
many of the antibiotics in high concentration are bactericidal.” * The mechani- 
eal cleansing of the root canal, which is one of the most fundamental principles 
of endodonties, must be maintained. This serves a dual purpose: (1) a better 
débridement; (2) the larger the canal, the more units of antibiotics can be 
introduced to insure greater bactericidal action. 

As more reports were published, especially when high dosages of penicillin 
were employed, more favorable results were observed.‘ Early investigations 
disclosed favorable results in 70 per cent of the cases, after one treatment using 
an aqueous solution of 25-50,000 units per ml.° In the remaining 30 per cent 
of the cases, the culture remained positive regardless of how many treatments 
were given and despite the introduction of even as high as 100,000 units per 
ml. of penicillin into the root canal. 

Penicillin-impregnated paper points were next introduced.* These had 
an economic advantage and the potency of the penicillin lasted longer. 
However, these points possessed certain disadvantages, such as limitation of 
the unitage and the necessity of use of different paper point sizes especially for 
molar teeth. Many times paper points have to be clipped in order to seal the 
root canal properly. As a result, the thicker end of the point which would 
possess the greater number of units of penicillin would be discarded; therefore 
the fixed amount of the antibiotic could not be introduced. 

The aqueous solution was much more suitable since it could be introduced 
into narrow canals. If the unitage was high, the action was rapidly bactericidal. 
There is no need to depend upon prolonged action. However, the use of aqueous 
solutions was expensive since fresh solutions of penicillin had to be made daily. 
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The use of 600,000 units per ml. of penicillin in peanut oil’ overcame 
the economic objection of aqueous solutions because the mixture could be 
prepared in advance and possessed a long shelf life at room temperature. Also, 
a high concentration could be introduced into the root canal with each treat- 


ment. 

It was soon found that despite the high concentration and the prolonged 
action, penicillin in oil was insufficient to sterilize the root canal in many cases. 
This was due to the presence of gram-negative organisms in about 6 to 8 per 
cent of the cases. It was also found that many of these gram-negative organisms 
not only resisted penicillin, but inactivated it as well, so that it could not 
exercise a killing action on the gram-positive organisms. Streptomycin was 
therefore added specifically to eliminate these gram-negative organisms. It 
was also found that when penicillin and streptomycin were combined a 
synergistic effect against certain bacteria resulted.* This made the combination 
even more powerful than if each of the antibiotics were used individually. 

With the use of penicillin and streptomycin in peanut oil,® a greater 
number of negative cultures were obtained but positive cultures were still 
present in about 24 per cent of the cases. Bacteriologic examination revealed 
the presence of yeastlike organisms of the Candida group in about 18 per cent 
and the enterococci in about 6 per cent of the cases. 

Bactericidal tests disclosed that no antibiotic or combination of antibioties 
known at the present time, with the exception of tyrothricin, could destroy the 
Candida group.'’ Tyrothricin, however, was not considered as a therapeutic 
agent because of its toxicity, poor rate of diffusion, and the fact that it ean be 
inactivated by serum. It is probable that the fungi were always present in 
the root canal but the other organisms overgrew them and therefore were 
missed entirely. The examination of the positive cultures following treatment 
with the antibiotics showed the presence of the yeastlike organisms to be 
more prevalent than heretofore had been realized. With the use of the 
combination of antibioties almost all susceptible organisms were killed and only 
the Candida group survived. This is supported by the fact that penicillin and 
streptomycin were added to crystal violet agar so that Candida albicans could 
grow more luxuriantly on the Petri dish.” 

Peanut oil as a vehicle for penicillin-streptomyein was found to have 
the following disadvantages: (1) tests disclosed that it supported the growth of 
Candida albicans ; (2) it was difficult to sterilize; (3) it leaves a gummy residue 
within the canal which interferes with the hermetic sealing of the root canal 
when the canal is filled; (4) it will not flow readily into narrow and tortuous 
canals; (5) because of its high viscosity it can produce air pockets which block its 
effectiveness in the apical region; (6) not all antibiotics are soluble in oil. 
This is an important consideration because other antibiotics may be needed 
to eradicate the enterococci group. 

It was, therefore, apparent that a different menstruum, other than peanut 
oil, must be used. 

Previous in vitro experiments showed that propylene glycol overeame 
most of the foregoing objections. In addition, it was also fungistatie for 
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Candida albicans.1* It has a low surface tension. It was also found that most 
of the antibiotics are soluble in propylene glycol. 

The present report is based on the use of a mixture of penicillin-strep- 
tomycin in propylene glycol in 60 clinical cases which disclosed positive cultures 
before treatment was started. 


Procedure.—The tooth undergoing treatment was isolated under the 
rubber dam and the field was sterilized with untinted tincture of Metaphen 
followed by alcohol. Access to the root canals was obtained with sterile burs 
and instruments. A culture was taken prior to treatment by moistening a 
sterile paper point with brain heart infusion broth (Difco) and introducing the 
point as far into the root canal as possible. One minute was allowed to elapse 
before the point was removed and placed into a tube containing 10 ml. of brain 
heart infusion broth. It was felt that a moistened paper point has a better 
chance of picking up bacteria than a dry paper point. Cultures were incubated 
for seven days before being recorded as negative. 

The canal was cleansed and enlarged in the routine fashion and a 
mixture of penicillin-streptomycin in propylene glycol* was introduced into 
the canal with an iridioplatinum wire. The canal was fully packed and a 
paper point was then sealed into the canal with a double seal for one week. 

Teeth of patients preoperatively negative were filled at the next visit if 
there was no pain or discomfort in the tooth. If pain was present, the tooth 
was filled at a subsequent visit when all discomfort disappeared. 

Teeth of 47 patients or 38 per cent were filled in two visits. Teeth of four 
patients ‘were done at a subsequent visit because there was a history of slight 

















pain. 
TABLE I 
a a RESULT OF CULTURES % OF 
NO. OF BEFORE TREATMENT POSITIVE 
DIAGNOSIS CASES NEG. Pos. CULTURE 
Chronic ulcerative pulpitis 22 15 7 31 
Acute serous pulpitis 17 14 3 17 
Acute suppurative pulpitis 5 1 + 80 
Necrosis and gangrene of the pulp 24 10 14 58 
Acute alveolar abscess 16 2 14 87 
Chronic alveolar abscess 37 9 28 76 
Total $21 51 70 57.8 
73.1 


Total used for study 82 22 60 





In the patients preoperatively positive, the paper point was removed and 
discarded. The canal was dried with several sterile paper points. A fresh sterile 
paper point moistened in Penase broth (Difco) was introduced into the root 
canal and allowed to remain for one minute. This was then introduced into 
a culture tube of 10 ml. of Penase broth and incubated for seven days. 

Only cases which were preoperatively positive were used to evaluate the 
efficacy of the mixture. 

Cases were classified on the basis of clinical diagnosis in the following 
manner: chronic ulcerative pulpitis, acute serous pulpitis, acute suppurative 


*1 million units of K Penicillin G, 1 gram streptomycin (calcium chloride). 2 ml. 
propylene glycol. 
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pulpitis, acute alveolar abscess, chronic alveolar abscess, and necrosis and 


gangrene of the pulp. 

In the chronie ulcerative pulpitis there were 15 negative and 7 positive 
cultures preoperatively; in the acute serous pulpitis there were 3 positive and 
14 negative cultures preoperatively; acute suppurative pulpitis had 4 positive 
and 1 negative culture; acute abscess had 14 positive and 2 negative cultures; 
chronie abscess had 28 positive and 9 negative cultures; while in necrosis and 
gangrene of the pulp, there were 14 positive and 10 negative cultures pre- 
operatively. (See Table I.) 

Results——In order to evaluate better the efficacy of the antibiotic 
mixture, the pulpitides, with the exception of acute suppurative pulpitis, were 
discarded. It was felt that despite some positive cultures in this group, the 
infection was only superficial and the mechanical removal of the pulp would 
automatically remove most of the infection. It has been demonstrated frequently 
in eases of pulpotomy and pulpectomy that the mere mechanical removal of 
a so-called infected pulp, or portion thereof, automatically removes the in- 
fection.'* 

In the acute suppurative pulpitis there is usually a greater tissue 
breakdown and, as a result, a deeper infection is present. This is especially 
true when there is an associated periodontitis. The mere mechanical removal 
of such a pulp does not usually eliminate all the bacteria. 

It ean be seen from the table that of 121 eases treated only 60 cases were used 
to evaluate the efficacy of the antibiotic mixture. The results of the preopera- 
tive bacteriologie cultures show that of 121 eases, 51 were negative and 70 were 
positive. This reveals that root canals are infected in only about 58 per cent 
of the cases preoperatively. The efficacy of various methods of treatments 
ean be evaluated better if preoperative cultures are taken and negative cultures 
discarded from the results. 

The preoperative bacteriologic results of cases with the diagnoses col- 
lectively of acute suppurative pulpitis, acute alveolar abscess, chronic alveolar 
abscess, and necrosis and gangrene of the pulp showed that out of 82 cases 60 
eases, or 73 per cent, were positive, while 27 per cent were negative. 

The results of the effect of a combination of antibiotics in propylene 
glycol on the 60 cases showed negative cultures in 40 cases with one sterilization 
treatment. Four eases required two sterilization treatments. Sixteen cases 
remained positive irrespective of the number of treatments that were given. 
This method of sterilization was, therefore, effective in 73 per cent of the cases. 

Bacteriologie examination of the 16 resistant cases showed that we were 
dealing with the Candida and the enterococci group and alpha streptococci. 

The following is the distribution of the resistant organisms: 


Enterococci and fungi 3 
Fungi 8 
Fungi and alpha streptococci 2 


Alpha streptococci 








1074 I. B. BENDER AND SAMUEL SELTZER 


A test on the stability of the mixture of penicillin-streptomycin in propylene 
glycol was suggested to the Food and Drug Administration. The following 


te) 


was the result of their investigation : 

It was found that penicillin in propylene glycol at room temperature lost 40% of its 
potency in 7 days. At 37° C. it lost 70% of its potency in 7 days. When both antibiotics 
were mixed and allowed to stay at room temperature, there was no loss in the potency of 
streptomycin. The potency of penicillin, however, was reduced in a matter of 3 days 30-50% 
and by the tenth day, it lost approximately 70% of its activity. The results indicated that 
the loss of potency of penicillin dissolved in propylene glycol parallels the loss obtained when 
penicillin was dissolved in distilled water. 

It must, therefore, be concluded that streptomycin is stable at room temperature in 
either propylene glycol or water, Penicillin under these conditions, however, alone or in com- 
bination with streptomycin is not stable even for three days at room temperature. 


We must, therefore, conclude that the sterilization results were primarily 
due to the streptomycin action. 

Discussion.—The preoperative bacteriologic results seem to indicate 
that bacterial infection of the pulp is not as common as we have believed. 
While the number of cases may not be large enough to draw definite con- 
clusions, they offer suggestive evidence that the disturbance of the pulp is 
probably of a thrombotic nature in 42 per cent of the cases. 

Pulp injury may be due to caries, heat, chemical or mechanical factors. 
The invading bacteria of the caries process are usually confined to a small area of 
pulp exposure. The infection becomes immediately localized by an inflamma- 
tory response and the polymorphonuclear leucocytes engulf the invading 
bacteria. At this stage, cultures may be negative in a high percentage of 
eases. The inflammatory reaction produces a thrombosis and a localized stasis. 
Since there is no collateral cireulation in the pulp, the tissue gradually breaks 
down as in necrosis of the pulp, or else the breakdown may be sudden as in 
acute suppurative pulpitis. In the latter cases, there are more positive 
cultures because the tissue is unable to confine the organisms. 

When the disturbance is due to heat as in rapid cavity preparation or 
to chemical irritation as in an unprotected silicate restoration, the necrosis is 
due to capillary dilatation. As the heat increases, the capillaries become 
dilated to their utmost and finally rupture. If there are a great number of 
ruptured capillaries a stasis is produced. 

The inflammatory reaction does not necessarily have to be on a bacterial 
basis. Menkin' showed that thrombosis takes place whenever there is cell injury, 
be it chemical, mechanical, or bacterial. The contents of the pulp, as it under- 
goes sterile degeneration, can produce proteolytic substances which can act 
as a chemical irritant. These irritants are capable of producing an area 
of rarefaction in the periapical area. This explains why there were a number 
of eases with large areas of rarefaction which were sterile preoperatively. If 
the degenerating pulp, either by transient bacteremia or carious degeneration, 
has virulent microorganisms, they multiply rapidly, reach the periapical 
tissue, and produce an acute abscess with a positive culture. If the microorgan- 
isms are avirulent, they produce a chronic abscess. If the defense mechanisms in 
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the periapical area are adequate, the bacteria can be neutralized, thus produc- 
ing no symptoms and negative cultures. Whenever the symptoms were acute, 
the cultures were mostly positive. 

Ostrander, Crowley and Dowson’ also found that preoperative cultures 
were 35 to 50 per cent negative. Burket,’® working with necropsy material, 
found cultures to be 20 per cent negative with areas of rarefaction. 

Whether or not this is a true bacteriologie picture of the condition is 
rather difficult to state. It is possible that the paper point, despite the fact 
that it was moist, did not come in contact with any viable organisms, resulting in 
a false negative culture. It might have been better if normal saline irrigations 
were used and collected from the root canal; a higher percentage of positive 
cultures might have been obtained. This method was not adopted because 
it would not simulate the clinical conditions of taking a culture. 

Teeth of patients who manifested negative cultures preoperatively were 
filled at the subsequent visit. If the negative culture and the normal clinical 
condition (absenee of pain and discomfort) of the tooth serve as the criteria 
for when to fill the canal, then there is justification for filling the canal at the 
following visit. The use of the culture method preoperatively, therefore, seems 
justifiable and practical since one visit was saved in about 38 per cent of the 
cases. The insertion of the antibiotic dressing at the same time also prevents 
the possibility of complications if a false negative culture were obtained since 
the treatment was effective in 73 per cent of the positive cases. 

Our observations on the stability of streptomycin in propylene glycol at 
room temperature have shown that it has been stable for nine months so far. 
Oswald and Neilson'’ showed that streptomycin in various concentrations at 
pH of 6, 7, and 8 is stable in glycerin and in glycol for a period of three months 
without the loss of any poteney at 10° C. 

Penicillin in propylene glycol is not stable for more than three days at 
room temperature in saline solution or propylene glycol, even though it is mixed 
with streptomycin. Penicillin has been shown not to be stable in any aqueous'* 
or semiaqueous media.'® 

Sinee penicillin in propylene glycol with streptomycin has been shown to 
be dissipated in its antibacterial action, we can therefore conclude that the root 
eanal sterilization of the 44 cases was primarily due to the streptomycin activity. 
Our results suggest that streptomycin is equally as good as penicillin in steriliz- 
ing infected root canals. It has the distinct advantage of being a stable com- 
pound at room temperature. 

Streptomycin has a wide antibacterial spectrum. Not only is it effective 
against a wide range of gram-negative but also against many gram-positive 
organisms, particularly those found in the root canal. Tulacek and Tilden?° 
showed that streptomycin was equally as effective as penicillin on organisms 
isolated from the root canals of 35 cases. They also noted that some enterococci 
were resistant to both penicillin and streptomycin while others were refractory 
to one but sensitive to another antibiotic. 

Our results indicate that the enterococci and some strains of the alpha 
streptococci are resistant to penicillin and streptomycin action. 
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Since there is no single antibiotic that can eradicate all the infections in 
the root canal, a multiantibiotic mixture will have to be used to eradicate the 
gram-positive and negative organisms, the enterococci group, and the alpha 
streptococci. 

Since there is no antibiotic that can effectively destroy the fungi, a fungicide 
must also be added to the combination of antibiotics. Such a combination should 
be able to sterilize an infected root canal in one treatment. If penicillin is to 
be used in the combination, a suitable menstruum must be found which will 
permit the penicillin to retain its potency for a reasonable period of time. This 
is necessary for economic reasons. The average general practitioner does not 
treat many endodontic cases; therefore, if the ‘‘shelf-life’’ of a mixture can 
be prolonged, the cost per treatment will be reduced. 

Further studies are now in progress to find a suitable menstruum for peni- 
cillin that will overcome the objections of oil and propylene glycol. While 
propylene glycol has many advantages, it does have the disadvantage in that 
penicillin is not stable in that solution. 

Summary 

1. In a series of 121 cases, cultures were found to be negative preopera- 
tively in about 42 per cent of the cases. 

2. Root canals may be filled at the second sitting if the cultures are negative 
and the tooth is clinically receptive. 

3. The enterococci group and some strains of the alpha streptococci are 
resistant to penicillin, streptomycin, and to a combination of both antibiotics. 

4. Penicillin is not stable alone or in combination with streptomycin in any 
aqueous or semiaqueous media. 

5. Streptomycin is a stable compound in propylene glycol at room tem- 
perature. 

6. Streptomycin is an effective antibiotic in the treatment of the infected 
pulpless tooth in about 73 per cent of the cases. 

7. A combination of antibiotics and a fungicide must be used to destroy 
all the organisms in an infected root canal. 
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Research 


SALIVARY BACTERIA. I. A STUDY OF TWO METHODS FOR 
COUNTING LACTOBACILLUS ACIDOPHILUS IN SALIVA 


JOHN B. LEWIS AND ARNOLD J. SINGER, JERSEY City, N. J. 


ETHODS for counting Lactobacillus acidophilus in saliva are of importance 

to the dental profession due to the relatively widespread use of L. acidoph- 
dlus counts as an indicator of present or future carious activity. Bunting’ 
and Hadley? first attempted to establish a correlation between the numbers of 
L. acidophilus found in saliva and the rate of cavity formation in human teeth. 
Becks et al.,*° using the Hadley technique with mailed samples from 1,250 sub- 
jects, found an apparent correlation between L. acidophilus and caries. More 
recently Boyd, Cheyne, and Wessels* showed by statistical evaluation that in a 
group of 64 subjects examined by them, there was no detectable correlation be- 
tween the numbers of L. acidophilus in the saliva and the rate of tooth decay 
of the individual. 

There is reason to doubt the existence of such correlation at this time, but, 
as the methods used in counting the organisms have large errors, it is not wise 
to attempt to study searchingly this correlation until an accurate method of 
counting has been developed. 

There are many methods for counting bacteria which do not lend them- 
selves to the enumeration of organisms in saliva. Methods specifically designed 
for oral organisms have been developed, ranging from the direct method, an 
adaptation of the Breed’ technique by Crowley and Rickert® to the culture 
method of Hadley’ which excludes practically all organisms but L. acidophilus. 
The Hadley method is probably the most widely used technique at this time. 
Snyder*® developed a method using indicator medium (bromeresol green) which, 
by the amount of color change, indicated either approximately the numbers of 
L. acidophilus and other acidogens or, more likely, the ability of the organisms 
transferred and viable on this acid medium (pH 5.0) to form acid. 

As a preliminary attack on the problem of correlation, a new method was 
developed which gave reproducible results not only on salivas but on pure cul- 
tures of L. acidophilus. Lewis and Hartman® using Snyder medium with new 
techniques of plating and distribution, showed an accuracy which is apparently 
satisfactory for the study of the relation of LZ. acidophilus to carious activity. 

Kesel et al.’ reported the use of the Hadley method in conjunction with 
his caries studies. Still more recently, Fosdick’! and E. E. Davies'* used the 
Hadley method for their studies. Because of these reports, the Hadley method 
(hereafter Method A) was chosen as a standard of comparison for the Lewis 
method (hereafter Method B). 

From the Research Laboratory of Amm-i-dent, Inc. 
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It is therefore our purpose to record the miscellaneous data accumulated 
during our experiments and to report (1) the effect of time on counts and pH; 
(2) the interference with the counts by other organisms not L. acidophilus but 
counted as such due to similarity in appearance of the colonies on the media; 
(3) the relative accuracy of the two methods; (4) the influence of the workers 


upon the results. 
Experimental Procedure 


1. (a) The Effect of Time on Counts.—The first factor which might in- 
fluence the results of a comparison was the time interval between the collection 
of saliva samples and plating the dilutions. From the work of Davies'* some 
changes on aging were expected. Therefore, saliva samples were collected from 
thirteen subjects, using the paraffin plug technique developed by Hadley. The 
saliva samples were diluted and plated by the B method immediately after col- 
lection. The process was repeated at twenty-four, forty-eight, and seventy-two 
hours on the samples which were kept at room temperature (25° C.). The 
plates were read after seventy-two hours’ incubation at 37° C. using a Quebec 
colony counter at a magnification of about 1.2 diameters (Table I). 


TABLE I. THE EFFECT OF TIME ON THE LACTOBACILLUS ACIDOPHILUS COUNT OF SALIVA 














SAMPLE NO. ‘IST DAY ~ 24 HOURS 48 HOURS 72 HOURS 
l ~1,100 ~»~»}©—_:«+11,200 2,000 1,700 
2 2,000 2,000 5,000 3,000 
3 42,000 71,000 49,000 62,000 
4 76,000 59,000 66,000 47,000 
5 1,600 2,000 3,600 3,500 
6 5,300 9,900 11,000 5,600 
7 52,000 38,000 60,000 50,000 
g 18,000 28,000 26,000 25,000 
9 1,400 1,500 1,400 1,700 
10 0 500 200 300 
11 5,400 8,200 6,300 3,500 
12 3,800 17,000 5,500 3,800 
13 20 770 1,300 20 





Two samples, No. 9 and No. 10, showed no significant change during the 
experiment, but at the end of seventy-two hours, 8 counts were higher, 3 counts 
lower, and 2 the same. The variation is considerable and unpredictable. There- 
fore, all counts were made on samples of saliva within two hours of collection. 
The plates were made simultaneously, one by each method by each worker, so 
that any varianee from this cause would be minimized. By implication, the use 
of mailed samples would inelude an unpredictable error in L. acidophilus counts. 

1. (b) The Effect of Time on pH.— While extraneous to the main problem, 
the pH of the samples was taken in parallel with the counts. At each interval, 
0.1 ¢.c. samples were aseptically removed and measured on a ‘‘one-drop’’ glass 
electrode which had been carefully standardized (Table IT). 

The pH would be expected to be lowered with an increase in numbers of 
an acidogen in the saliva but this apparently did not oceur. The behavior of 
the hydrogen-ion concentration is as erratic and unpredictable as is the count. 














1080 JOHN B. LEWIS AND ARNOLD J. SINGER 


2. Interference by Other Organisms.—As the B and A methods use dif- 
ferent media, and further, as no medium yet devised is specific for only one 
organism, colonies of organisms other than L. acidophilus may appear from time 
to time. Errors in counting could easily occur because of this, so a study was 
made to determine how many colonies counted as L. acidophilus would consist 
entirely of other organisms. 

Five plates were made on 3 different salivas on both the A and B media. 
From each plate 20 colonies were picked at random, transferred to slides, dried, 
fixed, and stained with Gram’s stain. Less than 1 per cent were found to be 
‘not L. acidophilus’’ on either medium. 


TABLE II. Errect or TIME ON THE PH OF SALIVA 

















SAMPLE NO, IST DAY 24 HOURS 48 HOURS 72 HOURS 
1 7.5 7.7 7.9 8.5 
2 7.5 7.5 y os 8.1 
3 7.1 7.2 7.2 7.9 
4 7.0 7.2 7.1 ei 
5 7.1 7.2 7.3 7.9 
6 7.4 7.4 7.5 8.0 
7 6.8 6.8 72 7.3 
8 6.8 6.8 7.1 7.4 
9 7.6 7.4 rm f 7.6 
10 7.3 6.9 YP 7.9 
11 7.4 7.4 7.4 7.5 
12 7.0 — — 7.0 
13 7.4 7.0 7.2 7.3 








3. Relative Accuracy of the Two Methods.—Samples of saliva from 50 
subjects were pooled, shaken by hand, and divided equally into two portions. 
The portion to be used for the A method was diluted to 250 ¢.c. (10 ¢.¢. per sub- 
ject) and plated in strict accordance with the A method. 

The remainder of the saliva was shaken for two minutes in accordance with 
the B method and plated. 

Both sets of plates were read after seventy-two hours at 37° C. with the 
Quebee colony counter. 

Each of three bacteriologists made her own dilutions, plates, and counts, 
thus producing triplicate results, combining both the error of the method and 
of the worker. As the results shown in Table III were so derived, this gives 
reasonably accurate information on the over-all variance to be expected in 
general practice as distinct from the variance encountered under strict research 
practice as shown in the Lewis-Hartman report. 

These results are compiled in Table IV. 

The mean of count of 36,000 obtained by the B method is significantly 
higher than that of 23,600 by the A method and is due to the initial dilution of 
the saliva in the latter method. 

4. Variance Due to Worker.—In Table V the results from the different 
workers are compiled. 

From this we can measure the amount of variance from individual tech- 
niques. We note that Worker No. 1 has a tendency to count high, Worker No. 2 
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counts low, and Worker No. 3 counts about evenly, having both low and highs. 
When we average these errors we find that if an average of the three counts 
were taken, there would be a variation of only about 30 bacteria per c.c. in 
36,000, a remarkably small error. 


Discussion 


The relation between caries susceptibility and numbers of lactobacilli is 
still a matter of conjecture. If a method of collecting saliva could be devised 
which would give a representative cross section of the oral flora, the largest ob- 
jection could be removed. But, when the numberless organisms present in 
fissures, cavities, plaques, and the buccal mucosa are not removed quantitatively 
during sampling, any doctrine based upon the numbers of one organism is of 
questionable reliability. The B method, while contributing to the accuracy of 
measurement of the numbers of L. acidophilus in saliva, should not be regarded 
as accurately representing the numbers of organisms in the mouth. Neither 
should any present method which uses the paraffin plug technique for the 
stimulation of saliva. 

The present-day use of mailed samples for L. acidophilus counts is another 
souree of error which obfuscates the clinical studies of L. acidophilus versus 
earies. In aecord with the work of Davies,’* our findings show unpredictable 
variations in L. acidophilus counts with time. Mailed samples should not be 
used. 

One question which has been considered is the acceptance of the more ac- 
curate method B as a permissible technique for the study of correlation between 
L. acidophilus numbers and dental caries. This question has been dealt with 
here, as both methods result in counting the same organism and the numbers 
of bacteria are of the same magnitude. If the number of L. acidophilus per c.c. 
of saliva is indicative of carious activity, method B has as great significance as 
method A. 

Summary 


Comparison between two methods of counting shows that method B (the 
Lewis method) is more accurate and reproducible than method A (the Hadley 
method). A great advantage of Method B is the ease and rapidity of recognizing 
and counting the organisms. Variations in counts from organisms not L. 
acidophilus were found to be less than 1 per cent by either method and varia- 
tions due to the individual workers are within the reported deviations of either 
method. 

The number of L. acidophilus is found to change at an unpredictable rate 
after collection of saliva samples, and the hydrogen-ion concentration also varies 
erratically and not in parallel with the numbers of L. acidophilus found. 
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Professional News Items 


Seventh Annual Dental Seminar Dates Set 


Hermann Becks, M.D., D.D.S., founder and president of the Annual Seminar for the 
Study and Practice of Dental Medicine, has announced that the dates scheduled for the 
Seventh Annual Seminar are Oct. 15-20, 1950. 

The Desert Inn at Palm Springs, Calif., will once more be the gathering spot for this 
popular meeting of leading dental-medical practitioners from throughout the United States, 
as well as from abroad. 

Nationally recognized medical researchers and specialists comprise the guest faculty of 
this unique program which combines an intensive schedule of know-how lectures on current 
dental health problems, with small group, personalized sessions conducted in an atmosphere 


’? 


of informality. A ‘‘Round-Table Symposium’’ with all lecturers participating in a four- 
hour question-answer session will highlight the program. 

Another innovation of the Seminar this year will be a further expanded application of 
the ‘‘ Nutrition in Action’’ meals prepared for maximum nutritive value. 

Lecturers include: James M. Dille, Ph.D., M.D., Professor and Executive Officer of the 
Department of Pharmacology of the University of Washington School of Medicine; Andrew 
C. Ivy, B.S., M.S., Ph.D., M.D., Vice-President of the University of Illinois, in charge of the 
Chicago Professional Colleges, and Executive Director of the National Advisory Cancer 
Council, Washington, D. C.; Robert G. Kesel, D.D.S., M.S., Professor and Head of the De- 
partment of Applied Material Medica and Therapeutics, University of Illinois; B. V. A. 
LowBeer, M.D., Associate Professor of Radiology, University of California; Hamilton B. G. 
Robinson, D.D.S., M.S., Professor of Dentistry and Director of the Postgraduate Division, 
Ohio State University; Willard O. Thompson, M.D., Clinical Professor of Medicine, University 
of Illinois, College of Medicine, and President of the Chicago Medical Society. 

Attendance for participation is limited to members in good standing with the A.D.A., 
A.M.A., or similar and comparable groups. Attendance for new applicants who have not 
been present at a former Seminar is contingent upon the fulfillment of the following require- 
ments: 

1. A case report, or 

2. A postgraduate course in the basic sciences between October, 1949, and October, 
1950, or 

3. An abstract of a publication on any of the subjects to be presented at the coming 
Seminar. Literature references will be forwarded upon request. 

Requirements must be completed by Aug. 15, 1950, in order to determine eligibility 
for attendance. 

Total fee of $150 includes registration, lodging, and meals for the five days, October 15 
to 20. Applications should be mailed to Miss Marion G, Lewis, Executive Secretary, Room 200, 
Hooper Foundation, University of California Medical Center, San Francisco 22, Calif. 


Fellow in Oral Pathology Appointed 


The Council on Dental Museum and Dental Registry of the American Dental Association 
has appointed the Fellow in Oral Pathology to serve at the Armed Forces Institute of 
Pathology under the Fellowship sponsored by the American Dental Association. He is Dr. 
Francis V. Howell, of the College of Physicians and Surgeons, San Francisco, Calif. He will 
report for one year’s residency on Sept. 1, 1950. 
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Postgraduate Course at Ohio State University, College of Dentistry 


The Ohio State University, College of Dentistry announces the following schedule 
its postgraduate courses in dentistry to be presented during the fall of 1950: 


Anatomy of Head and Neck L. F. Edwards Sept. 25-29 
Oral Pathology and Diagnosis H. B. G. Robinson Oct. 2-6 
X-ray H. D. Spangenberg Oct. 9-13 
Full Denture Prosthesis Carl O. Boucher Oct. 16-20 
Periodontia John R. Wilson Nov. 6-10 
Oral Surgery D. P. Snyder Nov. 13-17 
Partial Denture Prosthesis V. L. Steffel Dee. 4-8 
General Anesthesia M. L. Allison Dee. 11-15 


Each course is given for five consecutive days, Monday through Friday, and the fee 
for each is $50 except for Oral Surgery which is $100. All of the courses have been approved 
by the Veterans Administration. The classes are limited to ten men each so that there is 


opportunity for discussion and personalized instruction. 
Further information and applications may be secured from the Postgraduate Division 
of the College of Dentistry, Ohio State University, Columbus 10, Ohio. 


Tufts College Dental School 


The Division of Graduate and Postgraduate Studies at Tufts College Dental School has 
announced its complete schedule of thirty-eight refresher courses to be given during the 
academic year October, 1950, through June, 1951. These courses wiil cover all fields of 
dentistry and are given on a one day per week basis and on a continuous day basis. 


For information regarding these courses, address correspondence to: 


Dr. Arthur H. Wuehrmann, 

Division of Graduate and Postgraduate Studies, 
Tufts College Dental School, 

136 Harrison Ave., 

3oston 11, Mass. 





Operative Oral Surgery 


THE DIAGNOSIS AND TREATMENT OF SALIVARY CYSTS AND 
STONES* 


Kurr H. Tuoma, D.M.D., F.D.S.R.C.S.(ENa.), F.D.S.R.C.S.(EDIN.), 
BROOKLINE (Boston), MASS. 


UST as the odontogenic tissue in the jaws gives rise to cysts, so does the 
J adenoblastic epithelium form cysts in the soft tissues of the oral cavity. Such 
cysts form from the various mucous glands in the lip, the buecal mucosa, the 
tongue, as well as the floor of the mouth. The former are generally of very 
moderate size (Fig. 1), but those forming from the sublingual glands are often 
large (Fig. 2) and may occasionally fill the entire intramandibular space. 

Salivary eysts may also form from the submaxillary system, particularly 
the submaxillary duet, or they may develop in the gland itself. These are not 
always easily differentiated from dermoid eysts. 

Diagnosis.—Cysts forming on the surface of the mucosa are easily recog- 
nized. They are known as mucoceles and are thin-walled, translucent vesicles. 
Those in the floor of the mouth are known as ranula. As they expand, their 
wall also gets thinner and thinner and generally presents a blue or greenish 
color. They contain a viscous fluid, which is discharged if an injury oecurs, 
and then the eyst recedes, only to reform in a very short time. 


Sublingual cysts are often found deep in the tissue when they are not 
easily recognized. Bimanual palpation of the floor of the mouth generally 
reveals them as a soft, but firm, unattached mass. When large, a submental 
swelling may oceur (Fig. 3). Sometimes sublingual cysts are found below the 
mylohyoid muscles in the submaxillary triangle. These may produce a swell- 
ing below the angle of the jaw, where also dermoid and branchial cysts form. 


Treatment of Salivary Cysts.—Mucoceles are best removed by making a 
longitudinal incision, dissecting the cyst free and removing it with the under- 
lying mucous gland. This is easily accomplished by taking hold of the cyst 
sae with Allis foreeps and applying traction. The wound is closed with fine 
interrupted sutures. 


Ranula.—These may be removed by incising their base, leaving the floor 
of the eyst, with the outlet of the gland being thus exteriorized. The edge of 
the remaining cyst membrane is sutured to the adjacent edge of the incised 
mucosa. In other cases, it may be preferable to excise the cyst intact; this is 
especially true if there are multiple cysts. 

*Lecture given in the course on “Diagnostic and Surgical Technics’’ of the New York 
Institute of Clinical Oral Pathology, April 12, 1950. 
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Fig. 1.—Mucocele of lip. 














Fig. 2.—Ranula. 
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Fig. 3.—Sublingual cyst causing submental swelling. 





Fig. 4. 





Excision of submaxillary dermoid cyst. 
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Sublingual cysts below the mylohyoid muscle should be removed by means 
of an external incision in the skin. In submental cysts, a transverse incision 
gives the best results; if located posteriorly, the incision is made 1 em. below 
the angle of the jaw. After the subcutaneous tissues and platysma are divided, 
the cyst usually is easily located and freed by blunt dissection. If the cyst has 
formed by expansion of the posterior part of the submaxillary duct, the sub- 
maxillary gland must be excised with it. Dermoid eysts formed by epidermal 
inclusions are not related to the submaxillary gland and, therefore, the gland 
should be allowed to remain. After removal, the wound is closed in layers. 
(Figs. 4 and 5.) 








Fig. 5.—Section of submaxillary dermoid cyst. 


Enlargement of Salivary Glands and Ducts 


Swellings due to enlargement of the salivary glands due to sialadenitis 
must be distinguished from those caused by cysts. In many eases, the enlarge- 
ment of the gland is due to sialolithiasis, an obstruction of the internal or ex- 
ternal secretory ducts by salivary calculi. 


Sialadenitis occurs in its chronic form most frequently from obstruction of 
the duet. Stones may form in the duct, but commonly form in the gland itself, 
from where they pass into the ducts, preventing normal excretion. This causes 
a swelling of the gland especially before mealtime, when secretion is increased 
and accumulates until under sufficient pressure it passes by the obstruction. 

In eases of long standing, more permanent enlargement of the gland is 
noticed, with marked pathologic changes such as inflammatory infiltration and 
fibrosis. Acute infection is rare but may be seen particularly in the floor of 
the mouth. Antibiotics should be administered, and incision and drainage 
generally is indicated and will aid the stone to become expelled. 

Sialolithiasis—Stones in ducts are generally oblong (Fig. 6), while stones 
in glands are oval, round, or polyhedral in shape (Fig. 7). Stones in the duct 
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or glands generally are diagnosed by means of x-ray examination. Lateral 
jaw exposures are useful in case of the parotid, lateral jaw, and occlusal 
films when investigating the sublingual and submaxillary system (Figs. 8 
and 9). A ease in which the x-ray showed a mandibular cyst with a radi- 
opaque object first believed to be associated with it, but in another exposure 
found to be a superimposed submaxillary stone, is shown in Fig. 10. It illus- 
trates the important fact that two unrelated pathologic processes may occur 
simultaneously. 

















Fig. 6.—Stone from submaxillary duct opened to show small (dark) nucleus from which it 
: formed. 
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Fig. 7.—Stones from submaxillary gland; all but the large one were discharged into the duct. 


Treatment of Sialadenitis and Sialolithiasis—The following procedures are 
useful in some of these cases: 
1. Probing and dilation of duct. 
2. Incision for the removal of salivary stones. 
3. Incision and drainage of fascial space. 
4. Excision of gland. 
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Probing and dilation of the duct is indicated in cases of obstruction in 
which the presence of a salivary calculus has been excluded by x-ray. Organic 
plugs of mucous e¢ells, or strictures due to infection, or injury may be a factor. 


Fig. 8.—Patient with sublingual abscess presents a sublingual calculus by x-ray examination. 





Fig. 9.—Stone in submaxillary salivary gland. 


A sialogram may, in such cases, help to make a diagnosis. Small flexible probes 
with round ends are used, changing to larger sizes until a normal-sized channel 
is re-established (Fig. 11). 

Incision and removal of calculus may in many eases relieve completely the 
swelling of the affected salivary gland. 
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Stones in one of the ducts are removed by an incision made over the stone 
parallel with the duct. After the mucosa has been divided, the duct containing 
the stone is carefully dissected free with dissecting scissors. If the stone is 
small, the duct may not be easily identified. In such cases, a probe may be 
inserted from the caruncula salivaris. While the duct is dissected out, digital 
pressure should be applied on the duct medial to the stone to prevent it from 
slipping back into the gland. The duct is then incised in a longitudinal direc- 
tion, after which the stone will generally be expelled spontaneously. If it is 
attached, it can easily be loosened and removed. The incision in the mucosa, but 
not in the duct, is closed by interrupted sutures. The saliva, which is econ- 
stantly being excreted, will keep the duct patent while the wound heals. 





Fig. 10.—Submaxillary stone superimposed on cyst of mandible. 








Fig. 11.—Probe inserted into submaxillary duct. 


Stones in the gland, which are more frequently encountered in the sub- 
maxillary and sublingual glands than in the parotid gland, may, if in the 
former, be removed intraorally while the assistant presses the floor of the mouth 
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upward with his fingers placed beneath the mandible anterior to the angle of 
the jaw. The incision is carried through the mucosa and the capsule of the part 
of the gland which extends up through the mylohyoid muscle. After the stone 
is detached by blunt dissection, it-is easily removed. Irrigations are used to 
wash out any calcified particles that may remain to prevent new stone forma- 
tions. The capsule of the gland may be closed with two interrupted catgut 
sutures, and the mucosa with interrupted silk sutures which do not prick the 
undersurface of the tongue. 

Incision and drainage in case of infection is often necessary, especially if 
intermuseular or fascial spaces are involved and harbour abscesses. In these 
eases, cellulitis may be present. Antibiotic therapy should be started at once; 
and after careful preparation of the skin or oral mucosa, the incision is made 
according to the space involved. For opening the submaxillary space, the inci- 
sion below the angle of the jaw is used. In sublingual abscesses, the incision 
may be intraoral if the abscess is superficial. Sometimes the abscess breaks 
spontaneously, when the salivary stone may be expelled without an operative 
procedure. If a submental cellulitis has developed, an extraoral incision may 
be indicated here also. 





Fig. 12.—Excision of submaxillary salivary gland. 


Excision of the salivary gland is sometimes the only method of eliminating 
infection of the gland and the symptoms produced. The submaxillary salivary 
gland, which is much more frequently involved than the less accessible parotid 
gland, may be easily excised if more conservative treatment does not relieve 
the patient. Excision of the sublingual glands is likewise rarely necessary, 
because they are easily incised and drained. 
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Excision of the submaxillary gland is indicated in cases of large or multiple 
small stones in the gland proper, obstructing the ducts and causing a painful 
swelling, in cases of chronic infection with or without enlargement of the gland 
in which symptoms do not yield to conservative treatment, and also in cases in 
which the infection is due to actinomycosis or if a salivary fistula has formed 
and refuses to heal. 

The operation is performed through an incision below the inferior border 
of the mandible. After dividing the subcutaneous tissues and the platysma, 
the gland is easily located and detached from adjacent structures by blunt dis- 
section. Care must be taken to separate it from the lingual nerve. Finally, it 
is attached only by means of the duct (Fig. 12), which will have to be severed 
with scissors or a scalpel. The part of the duct remaining should be tied by 
means of a suture to prevent infection entering the wound from its orifice in 
the mouth. Primary closure is usually possible. 


1180 BEACON ST. 











IMPROVING MANDIBULAR RIDGE FORM BY MEANS OF SURGERY 
AND DRUG IMPLANTATION 


Sampson 8. Hecut, D.D.S.,* New York, N. Y. 


HE procedure advocated is designed to obliterate the labioalveolar under- 

cut in the lower anterior segment of the mandible by means of surgery 
and implantation of a drug. The ridge form is improved, thus mitigating one 
of the problems that confront the dentist in lower full denture prosthesis. 

Pendleton’ stated: “The variation in the form and the development of 
structures in anterior regions of the mandibular arch presents many irregu- 
larities and must conform in its peripheral development to the functional 
peculiarities of the movable structures.” 

Goldman,’ in his book, Periodontia, while discussing “supporting bone 
changes,” said: “The problem of alterations in alveolar architecture under 
various influences has not yet been fully investigated. Adequate study in 
this field must and doubtless will be done, for the subject forms the founda- 
tion of all dental prosthesis.” 

The anterior segment of the mandibular alveolar process very often pre- 
sents a prominence with a marked labial undercut (Fig. 1) that offers 
‘‘meehanieal diffieulties.’’ If it were possible to reduce the degree of under- 
cut, lower denture prosthesis would be aided and improved. 

Generally following the extraction of the anterior teeth this alveolar 
bulge (Figs. 2 and 3) is left alone and becomes a problem. If removed, at the 
time of the extraction of the teeth it produces a sharp ridge. This bulge 
makes impression taking of the mandibular anterior segment difficult. The 
periphery of the finished denture adapted to the undereut causes irritation 
to the patient when it passes over the prominence. The dentist is concerned 
because, in order to give comfort to the patient, he must relieve the denture, 
thus lessening or losing the peripheral seal. 


Rationale 


The rationale behind the surgical procedure herein advocated follows the 
reasoning of Kazanjian,? who presented a technique for relieving hard, un- 
yielding palatal mucous membrane. He suggested that a small incision be 
made on one side of the palate near the alveolar ridge and “freely separating 
the mucoperiosteum, which allows the blood to fill the space and should organ- 
ize and form fibrous tissue.’’ In my technique, sulfa drugs are inserted be- 
tween the periosteum and the tissue after freeing the periosteum from the 
bone. The drug remains in situ long enough to prevent collapse of the 
tissue to its previous position. It allows for the organization of fibroblastic 


*Chief Dentist of the Department of Correction, City of New York. Instructor of Oral 
Surgery, Postgraduate School of the First District Dental Society of New York; Instructor 
of Oral Surgery, Postgraduate School of the Tenth District Dental Society of New York. 
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tissue which obliterates the undercut, conserves the alveolar plate, and makes 
a firm labial ridge.* At least thirty days must elapse before dentures are 
made following mucoperiosteal retraction in order to avoid collapse of the 
tissues. 

The sulfa drugs have been used in oral surgery primarily as antibiotics 
to prevent or diminish postoperative sequelae. Those of us who have used 
these drugs have found improved healing of sockets and wounds. 





Fig. 1.—Anterior mandibular teeth showing labioalveolar prominence with undercut in the 
region of the incisive fossa. 





Fig. 2. Fig. 3. 
Fig. 2.—Ridge form which frequently results following the removal of the anterior 


mandibular teeth. Note the undercuts which make full denture restoration difficult. 
Fig. 3.—Prominence with undercut in edentulous ridge. 


Davison‘ discussed the “local use of sulfonamide compounds” and fur- 
nished us with some useful information concerning the implantation of these 
drugs. He said: “It seems well established that the degree of solubility of 
the various sulfonamides has a definite bearing on their ability to produce for- 
eign body reactions when they are implanted locally. Sulfanilamide, being 





*No histologic study of these cases has as yet been made. 
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more soluble, is less likely to produce this reaction within wounds, with sulfa- 
thiazole, sulfapyridine and sulfadiazine in order named, having inereasing 
tendencies toward producing such reactions. 

“Clinical observations indicate that the local implantation of the sulfon- 
amide drugs tends to produce exudate formation at the site of the lesion, which 
may cause tension and delay healing in tightly sutured wounds. Sulfathiazole 
and sulfadiazine have been observed to cause this exudation more than sulfa- 
nilamide.... 

‘‘Relatively insoluble drugs are more likely to delay wound healing and 
produce inflammatory reactions; hence sulfanilamide is the drug of choice 
over sulfapyridine, sulfathiazole, or sulfadiazine in this respect.’’ 

Scientific support for the use of the sulfa drugs is given by Reed, Orr, and 
Anderson,® who, working under a special grant of the Canadian National Re- 
search Council, conducted a number of experiments on the local action of sulfa- 
thiazole drugs in animals. They summed up their findings as follows: 


‘* . . The concentration of sulfathiazole in treated wounds suggests the 
following sequence: 1. During the period in which the wound exudate is 
saturated with the drug, fibroblasts will not grow into the lumen of the 
wounds. 2. In the tissues a short distance from the actual wound opening the 
concentration of sulfathiazole will at all times permit normal fibroblast growth. 
3. As the drug concentration falls ..., normal fibroblast growth may be ex- 
pected throughout the area.” 


Procedure for the Obliteration of the Undercut With Teeth in Situ 

Pieces of oral sulfathiazole tablets, gr. 7.5, are used for the implantation. 
Usually six pieces totaling 7.5 gr. are sufficient. The sulfathiazole tablet con- 
tains a binder which is not detrimental to healing. I advocate several pro- 
cedures for improving the ridge form. Combinations of these procedures can 
be used. Two of these procedures are described. 

The armamentarium is a simple one. All the instruments are generally a 
part of every surgical setup: angular apical elevators, a gouge, gauze packer, 
and a pair of serrated root or college pliers. 

If the prominence and undercut are present with the teeth in situ and the 
teeth are to be removed (Fig. 1), the areas should be anesthetized using a right 
and left mandibular block, with supplemental local infiltration to diminish 
bleeding and insure complete anesthetization of the bony parts. The teeth are 
carefully extracted with a minimum of trauma. Apical elevators are then 
used to retract the labiomucoperiosteum (Fig. 4). The apical elevators are 
carried down vertically between the bone and the alveolar periosteum, hug- 
ging the alveolar prominence to a point opposite the apices of the teeth. The 
elevator is then carried horizontally across the labioalveolar process from end 
to end. The entire labiomucoperiosteal tissue is thus freed and a pocket or 
hammock is formed with the base opposite the apices of the teeth. Into the 
base of the pocket formed at the junction of the periosteum and bone (Fig. 5) 
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small pieces of sulfathiazole are placed. The interdental papillae of both sides 
of the wound are excised and the lips of the wound are loosely sutured with 
No. 1 black silk. The sutures can usually be removed in from three to five 
days (Fig. 6). Eechymosis and postoperative edema ean be expected. Fig. 7 
shows models of the ridge thirty days later, ready for impressions. 


Fig. 4. 





Fig. 4.—Periapical elevators are used to retract the labioalveolar mucoperiosteum down 
to a point opposite the apices of the sockets. 

Fig. 5.—A piece of sulfathiazole in the hammock created for its reception. 

Fig. 6.—Postoperative view three days later. 
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Fig. 7.—-Pre- and postoperative models showing shape of ridge thirty days later. 


Fig. 8. 


Fig. 9. 


t wae 8.—Edentulous ridge presenting “mechanical difficulties” in artificial denture res- 
oration. 


Fig. 9.—Vertical incision on alveolar ridge, gouge at orifice. 
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Operation for Obliteration of Labioalveolar Prominence in Edentulous Mouths 


Where the alveolar prominence is present in edentulous mouths (Fig. 8) 
and the gingivoalveolar ridge or fibrous collar is firm and not flabby, the fol- 


lowing procedure is advocated. 


is. i. 
Fig. 10.—Concave gouge inserted and retracting the mucoperiosteum, the first step in 
creating the tunnel for the insertion of drug. 
Fig. 11.—A piece of sulfathiazole is being placed in the orifice of the tunnel. 


The tissues are anesthetized, using local infiltration. A vertical incision 
(Fig. 9) 1 em. or more in length is made on either side of the frenum, starting 
immediately below the prominence of the alveolar ridge. It is carried vertically 
down through the vestibular mucosa, into the concavity of the incisive fossa, 
directly to the periosteum of the underlying bone. A narrow gouge is then 
inserted through this opening with the concavity of the gouge hugging the 
crest of the bony prominence (Fig. 10). The periosteum is freed by moving 
the gouge in an upward and downward and inward and outward fanwise 
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movement. Into this enlarged tunnel, several pieces of sulfathiazole are in- 
serted .(Fig. 11). A gauze packer is used to push some of the fragments into 
the tunnel. 

Supplementary vertical incisions can be made in the region of the cuspid 
prominence when mucoperiosteal retractions must be done in the premolar 
region, as well as in the anterior region. 

The incised area or areas need not be sutured. The postoperative sequelae 
are the same as in the preceding operation. 

Thirty days must elapse before constructing the denture. Healing occurs 
without collapse in the majority of cases. Fig. 12 is a photograph one year 
postoperatively of the edentulous case shown in Fig. 8. 





Fig. 12.—Postoperative view one year later. Compare with Fig. 8. Note no collapse of ridge. 


Discussion 


This operation was originally performed by me in accordance with the 
principles of Kazanjian as a purely surgical procedure. While Kazanjian ad- 
voeated the procedure for increasing resiliency of the crest of the alveolar 
mucosa, I adopted the operation for the obliteration of the labioalveolar under- 
cut. I have used the sulfa drugs as antibiotics routinely following all extrac- 
tions and surgery with satisfactory results. It was observed in the case of 
maxillary third molar extractions, where a pendulous ridge might result, that 
the insertion of sulfathiazole helped to produce a more fibrous ridge than 
might otherwise be expected. After reading Reed et al.,° I began to employ 
sulfathiazole in mucoperiosteal retraction in the labioalveolar area as well, and 
discovered that at the completion of healing, the labial ridge form was very 
much improved. 

In many eases that have been treated, it has been observed that loose areolar 
connective tissue in the incisive undereut organized and formed a vertical 
ridge which did not collapse. In effect the implanted drug appeared to act 
as a matrix in a hematogenous medium. As the blood organized the foreign 
body prevented the reattachment of the subperiosteal tissue, which in the 
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interim allowed for the organization of the granulations into fibrous connec- 
tive tissue. The end result produced obliteration of the undereut with con- 
servation of the alveolar plate. A well-formed ridge resulted without loss of 
vestibular height and allowed for a resilient foundation for a good peripheral 
seal. 

Recently in two eases, I used pieces of oral penicillin tablets with strips of 
(ielfoam (absorbable gelatin sponge), instead of sulfathiazole, with excellent 
results. If this should prove consistent, then the caution that is necessary when 
using the sulfa drugs will be obviated. The insertion of the sulfonamides is 
contraindicated if the individual has any allergy or sensitivity to sulfa drugs or 


disturbanees of the liver. 
Summary 


An operation for the elimination of the undereut at the junction of the 
gingival alveolar and vestibular mucosa has been presented, combining surgery 
with the implantation of a drug which stays in situ long enough to allow the 
formation of a well-formed labioalveolar ridge, which should prove of eonsid- 
erable benefit for the retention of the full lower artificial denture. 
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PRINCIPLES AND TECHNIQUE OF EXODONTIA* 
FRANK W. Rounps, A.B., D.D.S., D.Sc.(Hon.), Boston, Mass. 


(Continued from the August issue, page 1009.) 
Fusion of Teeth 


HEN discussing supernumerary teeth in the preceding article, mention was 

made that a fusion of teeth may take place and that this condition is most 
frequently encountered in the superior third molar region. This observation 
does not preclude its occurrence in other areas. Mechanical difficulties for the 
exodontist, however, are usually greater if these irregularities unite posterior 
teeth. This becomes apparent when one considers their location in terms of 
accessibility and the contiguous structures which may be involved because of 
the size, shape, and dimensions of the anomaly. The words fusion and coales- 
cence are interchangeable. Both are defined as a blending or abnormal co- 
herence of adjacent parts or bodies. 

Kronfeld' and Thoma? presented data pertaining to these abnormalities 
with which the exodontist should be familiar. From these sources and our own 
clinical experience the following observations are pertinent: Like all congenital 
deviations from type or form, the precise etiology of fusions is unknown, al- 
though some plausible theories have been offered. One assumption which ap- 
pears valid is that they ‘‘are produced by some physical action forcing young 
tooth germs into contact, giving the enamel organ and dentine papilla a chance 
to unite. If it oceurs early, the crowns may fuse. At a later stage fusion would 
affect the roots only because the crowns have been separately developed. There- 
fore the earlier the fusion occurs the more complete the result’? (Thoma). In 
complete fusion the dentine of both teeth is continuous. 

Fusions may be either unilateral or bilateral. They may involve approximal 
normal teeth or a normal and a supernumerary tooth. As mentioned earlier 
the union may be confined to the crowns or the roots, or both teeth may be joined 
in their entirety. If the union is limited to a coalescence of the cementum of 
the two teeth, it is termed concrescence, as this word refers to a junction of parts 
originally separated. Concrescence takes place after the root formations have 
developed and may be due to crowding of the teeth combined with pressure re- 
sorption on the interdental structures, or traumatic injury may be the etiological 
factor. The fusion illustrated in Fig. 179 is an example of a conerescence formed 
by a premolar and a supernumerary tooth. Concrescence may occur before or 
after a tooth has erupted. It is quite occasionally seen in the molar region on 
account of the crowded condition caused by an impacted third molar. Only the 
roots are united. The crowns are always separate, as cementum does not attach 
to enamel. 


*This is the eighteenth in a series of articles which began in the January, 1949, issue of 
the JOURNAL. 
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As contrasted with conerescence, a complete fusion hag been described as 
a condition in which the crowns of two adjacent teeth are united by a common 
covering of enamel. The line of union is usually visible as a groove. The roots 
may be fused also or be separate. 

When supernumerary teeth are fused transversely or obliquely, the normal 
eruption of a tooth may be prevented. In the posterior part of the arch small 
accessory teeth which Thoma has called peridens or distomolars may become 
fused to a molar. Fig. 180 shows a peridens attached to a maxillary molar, and 
another is illustrated in the bottom row in Fig. 207. 





Fig. 205.—Concrescence of teeth. (Bunting.) 


(jemination or twin formation has a double crown and usually a single root. 
It seems to be more common to the deciduous than to the permanent dentition. 
Clinically this anomaly is a rarity. When seen, the crown appears about twice 
as wide as normal with a shallow groove through the center of the incisal edge 
and giving the impression of two crowns united. If the groove is not distinct, 
it is hard to distinguish between gemination and supernumerary cusps. 

In summarizing this brief survey, it is noteworthy that ‘‘Gemination pro- 
duces two teeth from one enamel organ; fusion implies that two teeth forming 
from separate enamel organs have been made into one; while in conerescence 
separately formed teeth are united later by abnormal development of cementum’’ 
(Thoma). 

It is with fusions caused by conerescence that the exodontist is primarily 
intrigued, for these abnormalities may present operative problems which will 
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Fig. 206.—Teeth 


with fused 


roots. 


lilustration shows various 


George B, Winter.) 


forms of coalescence, 





Fig. 


207.—Various 


examples 


of concrescence from 


the 


author’s 


files. 
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test his skill and ingenuity to the utmost. The pictures of these conditions here- 
with presented give a good indication of the peculiar variations which may con- 
front the operator. Fig. 205, credited to Bunting, is copied from page 20 of 
Kronfeld’s text. Fig. 206 illustrates examples of fusions as described by Winter 
in Exodontia. Figs. 207, 208, and 209 are eases selected from the author’s files. 
Attention is called to the fact that all of these cases are atypical and that the 
conereseences shown in Figs. 208 and 209 involve inferior third molars. 





Fig. 208.—A fusion involving an inferior third molar. 





Fig. 209.—A union of an inferior impacted third molar and a fourth molar. 


Operating Complications.—It is evident that a recognition of the ex- 
istence of a conerescence is impossible without a well-processed radiograph. 
This furnishes an added reason for our earlier statement that overlooking this 
precautionary measure is an invitation to failure in any case which is presented 
for extraction. Too many unsuspected conditions turn up to permit taking a 
chance. Unfortunately, even with this care it is at times impossible to decide 
definitely whether a fusion is present or whether the supernumerary tooth is 
superimposed on the normal tooth, and not united to it. The only safe opera- 
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tive approach to this dilemma is to presuppose that concrescence is existent and 
to plan the procedure accordingly. Other perplexing factors which may in- 
fluence technique in the superior arch are disturbance or destruction of the 
tuberosity and antral exposure, and in the inferior third molar area, involve- 
ment of the mandibular nerve. Profuse hemorrhage and traumatized soft tissues 
ean usually be avoided by planned operating but may present additional prob- 
lems. The presence of pathologic conditions in the area may aid in releasing 
the fusion by minimizing dissection or may be a hindrance. 


Operation Technique.—Since these anomalies are not standardized in any 
way, it is impossible to outline a standardized method for eliminating them. 
They must be treated as any foreign bodies of comparative shapes would be 
treated, which in essence means that the osseous area must be thoroughly ex- 
posed by careful nontraumatizing retraction of the soft tissues, the overlying 
bone so completely dissected away that all resistance is eliminated, the with- 
drawal of the fused mass without undue stress or strain, all necessary débride- 
ment earried out, closure of the wound with sutures and drainage established 
if necessary. 

All in all it should be apparent that conerescent teeth must be approached 
with cireumspection. 

Hypercementosis 

Hypercementosis (cementum hyperplasia) as the term implies is an ex- 
cessive formation of the cementum of a tooth and is frequently encountered in 
exodontia practice. 

The existence of this condition is not apparent to the operator without a 
radiograph and it is not always possible to recognize its extent by x-ray. It 
ean be visualized only when it occurs in a considerable amount or when localized 
at the sides of the roots or at their apices. When bulging is seen laterally, it 
must be presumed that the buccal and lingual root aspects are also enlarged. 
This presumption is usually confirmed clinically. 

While the exodontist’s interest is chiefly concerned with the operative pro- 
cedures, certain facts which have been ascertained pertaining to these teeth are 
of practical importance. Cementum hyperplasia may occur in a cireumscribed 
area on a tooth or the whole root surface may be involved. Infrequently it may 
appear as spike formations which are multiple hornlike projections of cementum 
appearing on the sides of the root near the alveolar border. It has been stated 
that these are due to excessive function which first increases the number of fibers 
to assist in attaching the tooth and then deposits calcium which forms the 
cementum enlargement. Hypercementosis may be found affecting all the teeth 
in a mouth or only some of them. When generalized there may be a congenital 
tendency influencing this abundant cementum deposit. This is a nonpathogenic 
situation, and the extraction of vital teeth which present hyperplasias with the 
expectation of remedying a systemic pathologic condition is futile. 

The etiology of hypercementosis has been a debatable subject. It is often 
associated with attrition and traumatic stress under which the deposits are laid 
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down along the sides of a tooth root. Radiographs of elongated and isolated 
molars without antagonists frequently disclose uniformly enlarged root for- 
mations, and it has been especially noted that pyorrhea rarely affects teeth with 
cementum hyperplasia. Teeth that are in malocclusion should always be suspect. 
Inferior molars and premolars are prone to this condition even if the root is 
badly broken down by earies. Occasionally when the crown of a tooth has been 
destroyed by decay and the roots have been left in position in the arch for some 
time, the x-ray discloses that they are united throughout the greater part of 
their length by this deposit. 

Hypercementosis has been reported in individuals affected with Paget’s 
disease or osteitis deformans. This rare affliction, the etiology of which is un- 
known, appears in middle or later life and seems to be more common in women 
than men. The affected bones are thickened and deformed, and if the alveolar 
process is involved, that of the maxilla rather than the mandible is more com- 
monly seen. The jaws may present symptoms before changes show in the rest 
of the skeleton. If they are involved, the teeth may also present cementum 
hyperplasia. 

Hypercementosis is frequently associated with periapical infection; and if 
it occurs in pulpless teeth, it is considered as a defensive reaction. With a low- 
grade infection originating within a pulpless tooth and irritating the periodontal 
membrane over a period of time, nature may attempt to wall it off by laying 
down a barrier over the root end. The cementum is consequently thicker than 
with other vital teeth. The space for its formation is said to be created by the 
inflammatory destruction of the alveolar bone. This thickened cementum is 
reparative and not pathologic. If a pulpless tooth is hypercementosed, the in- 
feetion arising in the root canal and not the hyperplasia constitutes the indica- 
tion for extraction. 

Hypercementosis is not often associated with an impacted inferior third 
molar but is occasionally encountered. An accurate interpretation of the root 
enlargement may be confusing in some instances due to the shadow created by 
the mandibular canal. When hyperplasia is apparent in the radiograph or when 
it is suspected, operative technique must be planned to compensate for the root 
enlargement. 

No specific rule can be applied for the removal of these teeth so affected, 
as the procedure to be followed must depend on the existing conditions, and they 
are not standardized. The methods described are of average application, to be 
varied according to peculiar necessities which may be present. , Fig. 210 shows 
a number of hyperecementosed teeth, and attention is directed to the great varia- 
tion in both the amount and forms of the secondary deposits of cementum. Such 
root enlargements often greatly complicate their extraction. Since the general 
appearance of a tooth does not give any evidence of these abnormalities and it is 
impossible to diagnose hypercementosis by an external examination, again it 
becomes apparent that adequate radiography should precede any exodontie inter- 
ference with any tooth, no matter how simple the procedure may appear to be. 
If this precaution is neglected, resistance to operative pressure is the first indica- 





1110 FRANK W. ROUNDS 


VULLITTY 
TTT Ute 





VOTASINR 
RAP TARA, 


Fig. 210.—Hypercementosis. Types of hypercementosed teeth, showing various forms of ex- 
cessive development of the cementum. (After George B, Winter.) 
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tion of the probability of its presence, but undue resistance should not be relied 
on as positive evidence of this particular condition, as other anomalies to which 
any tooth may be subject may also cause unexpected resistance, Winter showed 
in Fig. 211 a radiograph of an interesting case of hypercementosis of an inferior 
second premolar. This picture was not obtained for the purpose of diagnosing 
the hypercementosed condition but to ascertain if any parts of the roots of the 
first molar remained in the intervening space between the premolar and the 
second molar. 





‘ 


Fig. 211.—Radiograph of a hypercementosed inferior second premolar. (After George B. Winter.) 


Extraction Technique.— 


Anterior Teeth—When the presence of hypercementosis on the root or 
roots of a tooth to be extracted has been diagnosed, the type of operation for 
its removal will depend on the amount of surface involved, the form which the 
secondary cementum has taken, and in a great degree on the particular tooth 
thus affected. If it is one of the anterior teeth and is only slightly affected, the 
procedure can be the same as when the condition does not exist. If the affection 
is extensive, involving the entire length of the root, or if the apex is enlarged, 
enough of the process should be cut away from around the neck of the tooth to 
allow the forceps to be firmly adjusted well up on the root, when the extraction 
movements are made with the object of dilating the socket sufficiently to permit 
the release of the tooth. If by this procedure the tooth cannot be dislodged 
without an undue application of force, or if a fracture of the alveolus or root 
seems likely to occur, it is advisable to detach the forceps and cut away the outer 
plate of the alveolar process sufficiently to allow the root to pass through the 
opening thus formed. 

Posterior Teeth.—lIf a superior or inferior molar is hypercementosed, it is 
permissible first to attempt to extract the tooth by dilating the socket and then 
bring the tooth in the direction of the weaker part of the alveolus surrounding 
it, applying the usual extraction movements. 

In such ease, the application of considerable force is practical with the 
tractile movement, but so great pressure as would fracture the process or tooth 
must be avoided. If, however, a fracture of the tooth occurs, it will usually 
take place well up on the root or roots; and the removal of the remaining parts, 
while requiring careful technique, is completed by excising the buceal process 
to an extent which will create a space ample for the fragment’s exit. If the 
tooth cannot be released by the method deseribed, the crown should be pur- 
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posely fractured, the roots then separated if the fracture has not already caused 
a separation, and a sufficient amount of the enveloping cancellous bone dissected 
out to allow the bulbous root end to be lifted out. The instruments usually 
utilized are the Brown gouge, narrow-bladed chisels, and the Cryer or Winter 
elevators. In certain instances bone burs in small sizes may he considered more 
practicable for the purpose of destroying the intersepta. 





Fig. 212. Fig. 213. 
: Fig. 212.—Lower third molar with foraminal arrangement of roots, due to hypercemen- 
tosis, causing inclusion of mandibular nerve and artery. (After George B. Winter.) 
Fig. 213.—Examples of hypercementosed impacted inferior third molars. 





Fig. 214.—Hypercementosed impacted inferior third molars occurring bilaterally in the same 
mouth. (Note their relation to the mandibular canal.) 

Probably the most feasible and satisfactory method of all in the majority 
of cases of hypercementosis involving first, second, and especially third molars 
is to excise carefully all interfering ossistructure prior to the use of any instru- 
ment to be utilized in lifting the fused roots from their seat. 
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Fig. 215. Fig. 216. 
Fig. 215.—The shadow cast by the mandibular canal obscures the details of the enlarged 
roots of this impacted inferior third molar. 
Fig. 216.—A normal inferior third molar is hypercementosed. 





to 
=] 


Fig. A hypercementosed isolated inferior second molar and the extracted tooth. 





Fig. 218.—Common examples of hypercementosed molars. 
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In Exodontia Winter cited a very rare instance of hypercementosis which 
oceurred in the practice of Professor Vorslund Kjaer, a dentist of Copenhagen, 
Denmark. In the interest of stimulating caution and thorough preoperative 
study of inferior third molars involved with this anomaly, the case is worthy of 
again being reported: ; 

The patient was suffering with a severe inflammation of the right mandible, 
caused by a third molar. The tooth was loose with pus exuding from the gingiva. 
Immediate extraction was undertaken. In spite of its looseness the tooth re- 
sisted tractile force. As it was withdrawn, profuse hemorrhage followed, ac- 
companied by excruciating pain. The flow of blood was finally stopped with 
tampons, though with difficulty. The intensity of the pain continued for a 
couple of days and was followed by a permanent paresthesia of the right half 
of the lip. 





Fig. 219.—Multiple hypercementosed vital and pulpless teeth occurring in the same mouth. 


The extracted tooth was of unusual shape. The layer of pericementum was 
of considerable bulk, presenting almost the appearance of a single osteophyte, 
with an oval hole near the apex of the root (Fig. 212). Through this opening 
the mandibular nerve and artery had passed and had been torn asunder by the 
extraction. 

In my own practice I have encountered one case with similar characteristics. 

The accompanying radiographs (Figs. 213-219) illustrate various types of 
hypereementoses which the exodontist occasionally encounters. 

(To be continued. ) 
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CONGENITAL MALFORMATIONS OF THE EAR AND MANDIBLE 


MIcHAEL L. Lewin, M.D., F. A. C. S., New York, N. Y. 


yey purpose of this paper is to present two cases of congenital malformation 
of the face which involve both the ear and the mandible and to analyze de- 
formities against the background of the known facts in the embryologieal de- 


velopment of the face. 
Case Reports 


Case 1.—A 20-month-old boy was brought to this country from abroad for 
medical attention. The boy was the second child of healthy parents, both in 
their middle thirties. The pregnancy was uneventful. The first child, a girl 
four years older than the boy, was normal in every respect. The parents had 
no knowledge of any congenital deformities in either of their families. 

The child’s physical and mental development seemed to correspond to his 
age. His social behavior was obviously retarded due to the poor psychological 
attitude of his parents. Beeause of their sensitiveness to the deformity, the 
child was kept away from both adults and other children. 

Examination showed that the face was asymmetrical because of a flatness 
of the right side. The external ear, as well as the auditory canal, was missing 
on the right side. At the site of the tragus, an elongated structure was 
present, which consisted of cartilage and skin. Constituents of a normal 
auricle, lobule, and tragus could be recognized as parts of this appendage. An 
additional irregular eartilaginous nodule was seen on the cheek anterior 
to the tragus. There was a groovelike thinning of the cheek, extending from 
the right corner of the mouth toward the auricular appendage. This created 
the impression that the mouth was wider toward the right, though examina- 
tion revealed the mouth opening to be symmetrical. The mandible could be 
palpated on the right side up to the angle. From there to the zygomatic 
prominence, the bony outline was missing and in its place was a depression. 
On the opposite side, the mandible could be followed along its normal outline 
and the movement of the condyle could be felt. The remaining facial outline, 
including the malar and the periorbital prominences, appeared to be normally 
developed. 

On opening the mouth there was a minimal deviation to the right. The 
range of opening and lateral motion seemed to be within normal limits. 

The dentition was normal for the patient’s age, with practically all 


deciduous teeth erupted. 
These cases were reported at the monthly conference of the New York Institute of Clinical 
Oral Pathology, Feb. 27, 1950. 
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The radiographic findings by Dr. A: Bachman were: 


Left mastoid process is well developed and aerated. The right one is smaller and com- 
pletely apneumatic. The left mandible appears to be normal. On the right side, the ascending 
ramus is missing. Small projections from the superior and inferior aspects of the posterior 
edge of the body of the mandible represent rudimentary beginnings of the ascending ramus. 
There is no condyle seen in the temporomandibular fossa. 





C. 
Fig. 1.—A, B, and C, Case 1. 


Discussion.—In this case we are dealing with the congenital absence 
of the right external ear and obliteration of the auditory canal. This auricular 
malformation is fairly common. Judging from experience with similar cases, 
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as well as radiological findings, there is also an absence of the middle ear and 
its content. The inner ear (the labyrinth) is most likely present since it 
derives from a different embryological anlage. The rudimentary auricular 
appendage, somewhat more extensive than in a typical case, is centered around 
the tragus. The entire ascending ramus on the right side is missing, resulting 
in a flatness of the face in this region. The groove on the right cheek, cor- 
responding to the position of the lateral facial cleft, represents a faulty union 
of the maxillary and mandibular processes of the embryo. The hypoplastic 
elements in this case, the mandible and auricle, have their embryological 
origin in the mandibular arch, first branchial groove, and the corresponding 
pharyngeal pouch. 

The surgical rehabilitation of this patient was considered inadvisable at 
this age. At some later age, a total otoplasty would be indicated. Since no 
funetioning middle ear exists in these eases, the auditory canal is usually 
reconstructed at the time of otoplasty for cosmetic reasons alone. Whatever 
hearing the child has on the involved side is due to bone conduction. 

It is anticipated that no functional correction of the mandible will be 
ealled for, the masseter internal pterygoid sling supplying sufficient stability 
for the incomplete mandible. However, it is most likely that the growth of 
the mandible will not keep up with the facial skeleton and the lower jaw will 
develop in a retrusive position. This and the facial asymmetry will require 
additional corrective procedures during adolescence. 

Case 2.—A 9-year-old boy was born of healthy parents in their late 
twenties. There was no history of any congenital malformation on either 
parental side. The boy was one of twins. His brother, showing no congenital 
deformities, died at three months of pneumonia. Another sister, four years 
his junior, was also normal. While the parents were concerned about the 
absence of the left external ear, they were told to defer any surgical correction 
until a later age. They made an intelligent, realistic adjustment to the situa- 
tion. The boy was mentally alert, attending school and making a good social 
adjustment. He was seemingly unconcerned about his malformation, though 
his eagerness was apparent when he learned that his ear was to be recon- 
structed. 

Examination revealed a thin, slender youngster with conspicuous facial 
asymmetry, characterized by a flatness on the left side of the cheek and a de- 
pression in front of the mastoid. The auricle and the external auditory canal 
were absent. In place of the tragus there was an auricular appendage honey- 
combed with superficial sinuses. The right auricle was normal with a pea- 
sized cartilaginous appendage in front of the crus helicis. The left side of the 
mandible could easily be followed along its horizontal ramus, but the outline 
of the angle was distorted. Some bony resistance could be palpated at the 
beginning of the ascending portion, but below the zygoma, in the region of 
the condyle, there was a decided depression. 

The mandible was moderately recessed with corresponding malocelusion. 
On opening the mouth, the lower jaw deviated to the right. The dentition 
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Fig. 2.—A, B, and C, Case 2. 
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was in keeping with the child’s age but was very irregular, with a few upper 
and lower permanent teeth erupting on the buceal side of the alveolus. The 
tongue was freely movable but deviated strongly to the right. 

X-ray examination of the left side of the mandible showed a normal 
horizontal ramus, but a rudimentary ascending portion extended for a short 
distance at an obtuse angle from the body of the mandible. The condyle was 
absent. 


Discussion.—The deformity in this case is very similar to the one 
described in the previous case. The deviation of the tongue may have been 
due to an anomaly of innervation (hypoglossal nerve), despite the fact that 
no muscular atrophy was evident. The boy was under treatment at the time 
of writing for reconstruction of the auricle. The correction of the receded 
mandible and facial asymmetry will be deferred until the facial growth is more 
advanced. 

Development of the Face 


In order to understand the deformity of the ears and the relatively fre- 
quent association with mandibular defects, it is necessary to recapitulate a 
few points in the embryological development of the face. 

The face is developed from two different sources: (1) the frontonasal 
process, extending downward from the forebrain and (2) the cephalie portion 
of the foregut. The entodermal tube of the foregut forms lateral pouches 
(pharyngeal pouches). The corresponding portion of the ectoderm dips in- 
ward, displacing the mesodermal layer until a thin diaphragm remains be- 
tween the pouch inside and the branchial groove outside. 

The ectodermal ridges bordering on the cleft represent the branchial 
arches. Thus the first branchial cleft is surrounded by the two uppermost 
arches, the mandibular and the hyoid. Six ectodermal projections are grouped 
on these two arches around the first branchial cleft. They fuse together to 
form the auricle. The cleft becomes the coneha and the auditory canal. The 
dividing diaphragm becomes the tympanie membrane, and the first pharyngeal 
pouch forms the middle ear and the auditory tube. 

The mandibular arch forms the lower part of the face, corresponding to 
the distribution of the third division of the fifth nerve. It gives rise to 
Meckel’s cartilage, the nucleus around which the mandible develops, and also 
becomes the splenomandibular ligament and the auditory ossicle (except 
stapes, which derives from the hyoid arch). 

The dorsal end of the mandibular arch forms the maxillary process, which 
grows medially to join the nasofrontal process. The maxillary process 
is responsible for the development of the maxillary and malar region, cor- 
responding roughly to the distribution of the second division of the fifth 
nerve. The opposite mandibular arches join the midline (future symphysis), 
and together with the two maxillary processes and the frontonasal process 
advancing from above, they encircle the stomadeum, the future mouth cavity. 

The lateral facial cleft represents the lack of fusion of the maxillary 
process and the mandibular arch, If it is complete it results in macrostomia., 
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These clefts are almost always associated with ear deformities and frequently 
with mandibular defects. 

It is worth noting that all the congenital mandibular deformities involve 
the ascending ramus and not the tooth-bearing portion of the jaw. 


Summary 


Two cases of congenital malformation of the face were presented, in- 
volving the ear and the mandible. One of them exhibited a suggestion of a 
lateral facial cleft. The relationship in embryological development of the 
external and middle ear and the mandible was reeapitulated. 
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POSTOPERATIVE DENTAL EXTRACTION HEMORRHAGE ASSOCIATED 
WITH LIVER DAMAGE 


Epwarp L. SLEEPER, A.B., D.D.S., Boston, MAss. 


N THE light of present-day knowledge of the coagulation of blood, most in- 
vestigators feel that Howell’s theory is perhaps the one which is most ten- 
able. This, in essence, may be represented as follows: 


Prothrombin + thromboplastin + caleium (ions) — Thrombin 
Thrombin fibrinogen — Fibrin 


All these factors are necessary for the coagulation of blood to oceur. If 
there is a deficiency of any of them, either quantitatively or qualitatively, 
hemorrhagie tendencies of various sorts will be manifested (e.g., spontaneous 
hemorrhages of thromboeytopenie purpura due to deficiency of blood platelets ; 
liver damage, with associated hypoprothrombinemia, or a decrease in the amount 
of fibrinogen formation; the qualitative defect of the platelets in hemophilia). 

The liver is the organ in which fibrinogen and prothrombin are formed. 
Prothrombin production is dependent upon sufficient quantities of vitamin K, 
and when there is a deficiency of vitamin K, if it is given therapeutically, the 
liver funetion must be adequate in order for it to have any effect upon in- 
creasing prothrombin formation. Prothrombin production is thus influenced 
by (1) lack of vitamin K, (2) severe liver disease, and also (3) in ‘‘sweet 
clover disease’’ of cattle where the active principle involved is coumarin (syn- 
thesized-Dicoumarol) which somehow depresses the synthesis of prothrombin. 

Normally it is difficult to produce a dietary vitamin K deficiency, as, even 
if intake is inadequate, the intestinal bacteria synthesize sufficient quantities. 
However, its absorption is dependent upon adequate amounts of bile salts, and 
when these are lacking due to an obstructive jaundice or biliary fistula, vitamin 
K deficieney with deficient prothrombin formation results. 

Fibrinogen formation is interfered with only when liver damage is exten- 
sive, so that in moderate liver disease, only the prothrombin production may 
be affected. 

Thromboplastin is liberated when tissue cells are injured or ruptured. It 
is found in blood platelets and in certain tissues of the body, e.g., the brain, 
lungs, thymus, and testes. 

Calcium ions never get low enough in life to be considered as a factor in 
prolonged hemorrhage, and may be thus excluded as an etiological agent. 

Thus the formation of thrombin is dependent upon the presence in the 
blood of (1) thromboplastin, (2) caleium ions, and (3) a plasma factor, pro- 
thrombin. If thromboplastin or prothrombin production is interfered with 
either quantitatively or qualitatively, the production of thrombin will be al- 
tered and hemorrhage may result. 
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In hepatic cirrhosis, if the liver damage is moderate or severe, prothrom- 
bin formation will be affected with resultant hemorrhagic tendencies - which 
may assume serious proportions. 

The following represents such a case: 


History.—P. N., a 58-year-old man, was admitted to the Massachusetts 
General Hospital on April 5, 1948, complaining of persistent hemorrhage fol- 
lowing tooth extraction. Five days previously he had been admitted to the 
emergency ward, upon the advice of the medical staff, for the extraction of 
teeth, and received Hykinone, 9.6 mg., preoperatively and postoperatively. 
After complete blood studies (see laboratory data) the extractions were 
done, 7 maxillary teeth being removed under local anesthesia. Bleeding was 
temporarily controlled by suturing and the use of gauze pressure packs, but the 
patient soon started to hemorrhage again from all sockets. His oozing continued 
that afternoon but finally stopped, and it was possible to discharge him. The 
next day he returned to the emergency ward and stated that two hours after 
leaving the previous day the bleeding had again started and had continued 
to persist. He received a 500 e¢.c. blood transfusion, and it was decided that 
he should be admitted to the hospital. 

Past history revealed that the patient had had a known pernicious anemia 
for several years for which he had received adequate liver extract therapy. 
He had also been studied in this hospital for cirrhosis in 1945, and for latent 
syphilis. The patient had noticed that he bled easily from cuts in the past but 
had had no serious previous bleeding episode. Past history was otherwise 
essentially negative. 

Physical examination showed a well-developed, anemic-appearing man of 58 
years with persistent bleeding from the maxillary area on the left side where 
seven teeth had been extracted. Examination was otherwise essentially negative. 


Laboratory Data.—Prothrombin time, 23 (17) seconds; N.P.N., 27 mg. 
per cent; W.B.C., 11,000; R.B.C., 2.6 million; hemoglobin, 9.5 Gm. Blood 
smear showed slightly diminished and enlarged abnormal appearing platelets. 
The clotting time was 1014 minutes and the bleeding time 5 minutes, which was 
considered to be within normal limits. Laboratory work was repeated at numer- 
ous intervals throughout the patient’s hospital stay with no significant deviation 
from the above values. 


Hospital Course.—Within one week, all sockets but that of the maxillary 
second molar had stopped bleeding. The patient continued to bleed persistently 
from this one socket. This was repacked numerous times using thrombin, Gel- 
foam, gauze packs, and fibrin foam; pressure splints were used continuously ; 
rutin (40 mg. three times a day) and Hykinone (72 mg. intravenously daily) 
were administered. These procedures were always successful in stopping the 
bleeding temporarily, but it would soon recur. He was given transfusions of 
500 ¢.c. whole blood approximately once daily. He received 25 blood trans- 
fusions throughout his hospital stay, 8 of these being direct transfusions. 
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After three weeks of conservative treatment with no success, it was finally de- 
cided to ligate the patient’s external carotid artery. This was done on April 22, 
1948. 

Operation.—Under local anesthesia the left side of the patient’s neck was 
prepared and draped. As incision was made along the anterior border of the 
upper sternocleidomastoid muscle, at and below the level of the angle of the 
mandible. Dissection was carried down to expose the internal jugular vein, 
internal carotid artery, and external carotid artery. Dissection was difficult 
due to many inflammatory lymph nodes and many adhesions in this area, pre- 
sumably secondary to infection in his mouth. The external carotid artery was 
ligated with a 0 Deknatel ligature just above the bifurcation of the common 
carotid artery. Following this ligation, the temporal and external maxillary 
pulsations disappeared. The incision was then closed in layers using cotton 
suture technique. The bleeding from the patient’s mouth stopped at the time 
of ligation. It had previously been moderately active. The patient left the 
operating room in good condition. 

Immediately following this ligation there was very little bleeding from 
the tooth socket, but twenty minutes later bleeding recurred again as pro- 
fusely as before. At this time, thrombin-tyrothricin cones were foreed into the 
tissues at the bleeding points and this was successful in stopping the hemor- 
rhage. Whenever a bleeding point occurred, the cones were inserted and it 
was stopped. From this time on, the bleeding from the tooth socket presented 
no problem. However, the patient began to bleed from the skin edge at the 
lower margin of the ligation incision. This was controlled with difficulty largely 
by injecting thrombin into the skin and by means of direct blood transfusions. 
A moderate-sized hematoma, about 4 by 6 by 5 em., formed beneath the skin. 
It was not evacuated since it was thought that the bleeding could not be 
stopped if this was attempted. Eventually this bleeding was controlled and 
it was possible to discharge the patient on May 10, 1948, on the eighteenth 
day following the carotid ligation. At the time of discharge the hematoma in 
his neck incision had not been completely absorbed, and there was a little area 
of necrosis at the lower end of the incision measuring about 1 em. in diameter. 
The patient left the hospital on May 10, 1948, with a discharge diagnosis of : 
Postoperative dental extraction bleeding; aleoholie cirrhosis; hypoprothrombin- 
emia; deereased platelets. He had no further difficulty from the extraction site. 

This case is one which illustrates many valuable points: 


1. In patients with known liver damage, one should proceed very ecau- 
tiously with dental extractions, and before anything is done, complete evalua- 
tion by a physician and complete blood studies should be done, ineludingz 
bleeding and clotting times, smear, tourniquet test, and prothrombin time. 

2. If multiple extractions are necessary, it is wise to proceed cautiously, 
doing one at first and observing the postextraction hemorrhage problem. 

3. The patient should be properly prepared preoperatively and may be 


given a vitamin K preparation (Hykinone, 9.6 mg. or more) before and after 
the extraction. 
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4. If hemorrhage is persistent and is difficult to control and ligation of the 
external carotid artery is considered, one should try to determine that the 
bleeding is arterial and not venous, since in this case the hemorrhage was 
stopped only for a short while and was thus probably of venous origin. 

5. In known or suspected cases of bleeding tendencies, local hemostatic 
measures and care should be used immediately following the extractions. 
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THE RELATION OF THE INNER BORDER OF SUBGINGIVAL 
CALCULUS TO THE ZONE OF DISINTEGRATING 
EPITHELIAL ATTACHMENT CUTICLE* 


CHARLES C. Bass, M.D., NEw ORLEANS, La. 


N THE original description of the zone of disintegrating epithelial attach- 
| ment cuticle (zdeac),' the statement was made that “in most places its 
course conforms to the course of the near-by border of the hard caleulus found 
on such specimens.” 

The zdeae accurately indicates the location, before the tooth was ex- 
tracted, of the outer border of the epithelial tissue (the epithelial attachment) 
attached to the tooth. Likewise, it indicates the extent to which the soft tis- 
sues have been removed from the surface of the tooth, in the course of the al- 
most universal disease process, periodontoclasia. 

By the inner border (or edge) of the caleulus on a tooth is meant that 
part nearest to the zdeae and therefore nearest to the outer border of the liv- 
ing epithelial cells attached to the tooth. The purpose of this paper is to direct 
attention to the close relation of the inner border of subgingival calculus to 
the zdeae. 

Material and Methods 

Formalin-preserved specimens are selected. On teeth from young people 
the caleulus is usually located on the enamel end, therefore, above the ce- 
mentoenamel junction line. On those from older persons, depending upon the 
progress that has been made by the disease process, often the calculus extends 
well below the cementoenamel junction and then is located on the cementum. 
As the location of the zdeae moves apexward, usually calculus continues to 
build and follow close behind. The continuously changing location of the 
zdleae apexward is well illustrated in a recent paper? which is recommended 
to those to whom this may not be entirely clear. 

In general the same equipment and technical methods are required as 
those originally deseribed' for demonstrating the zdeae. The specimen, with- 
out brushing or cleaning, is stained in crystal violet solution (0.5 per cent in 
water) for one-half to one minute. It is then brushed off (medium Masso 
brush) and rinsed in running water. It is now ready for examination while 
still wet, with the aid of incident lighting, under the dissecting microscope or 
under very low powers of the compound microscope. 

From the School of Medicine, Tulane University of Louisiana. 

*Studies promoted by facilities to which the author has had access at the School of 
aw University of Louisiana, and by aid for equipment and supplies provided by 
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Such stained and brushed off specimens may be allowed to dry and are 
useful for further study, and for demonstration to others. Such dried speci- 
mens may be permanently mounted by placing the interesting side or area 
onto a coverglass and running a few drops of Clarite or balsam under it. Such 
mounted or unmounted stained and dried specimens can be kept for long 
periods of time. They are convenient and ready for demonstration to students 
or others. 

Observations 


There is more or less variation in the width of the zdeae on different tooth 
specimens and at different locations around a given specimen. The apexward 
border of the disintegrating zone merges into the normal (not disintegrating) 
epithelial attachment cuticle. Therefore, there is no sharp line of demareation 
between the affected and unaffected parts of this membrane. 





The occlusalward border of the zdeae consists of cuticular material in 
varying stages of disintegration. There are loose particles, many of which are 
removed by the method of preparation suggested previously. In addition, 
there are partially detached particles, some of which also are broken off and 
removed by the brushing. Under any circumstance this side of the zdeae pre- 
sents a ragged, irregular outline. 

The tendency of the location of the zdeae and that of the inner border of 
subgingival calculus to conform to each other, and the close relation between 
them, may be illustrated by several photomicrographs taken of selected speci- 
mens. Fig. 1 shows the zdeac running somewhat diagonally across the root 
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about one-third of the way down. Note that where the calculus projects 
farthest the zdeae gives way to it. At places the zdeac appears to project into 
gaps between advancing knobs of caleulus. 

The parallel relation of the zdeae and the inner border of the calculus 
scales on enamel is shown in Figs. 2 and 3. In Fig. 2 representing the condi- 
tion in the fairly early stage of periodontoclasia, the calculus is thin and in 
patches. Note that the zdeac is about the same distance from, and follows the 
same general course as, the inner border of the caleulus. At the far right side 
of the picture a seale of calculus projects into the zdeae. In Fig. 3 the caleulus 
is thicker or heavier, and in places gives the impression that it was encroach- 
ing upon the zdeae. Note the gap in the calculus near the middle of the pic- 
ture where the zdeae has not been foreed downward quite so far. 





Fig. 4. 


In Fig. 4 the ocelusalward part of the caleulus lies over the cemento- 
enamel junction. The zdeae dips, crescent-like, giving way to the advancing 
inner border of the ealeulus. In Fig. 5 the caleulus, most of which is below 
the cementoenamel junction, presents an irregular inner border, to the general 
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outline of which the zdeace conforms, but it does not project into the indenta- 
tions. 

Fig. 6 shows the course of the zdeae following, in general, the course of 
the inner border of the calculus, closer in some places than in others. On the 
right side of the picture the heavy calculus had been cracked off in the ma- 
nipulations of extraction. In Fig. 7, where the periodontoclasia lesion ex- 
tended as a pocket far down upon the side of the root, the course of the zdeae 
is seen to conform, in general, to the border of the advancing caleulus. At 
some places knobs of calculus seem to project into the zdeae. 

In Fig. 8 the zdeae runs from the cementoenamel junction at about mid- 
point diagonally halfway or farther along the root. Caleulus which was pres- 
ent in the large, deep pocket on the labial side conforms, in general, to the 
course of the zdeac. Much of the deeper calculus consists of thin, irregular, 
patchy seales. On the other side the periodontal fibers are still present nearly 
to the cementoenamel junction, indicating that little or no destruction had 
occurred on this side. Note that the zdeae runs toward the incisal edge and is 
not satisfactorily visualized, in this specimen, above the cementoenamel june- 
tion. 

Fig. 9 is a good example of a band of hard ealeulus, at this time located 
along the course of the cementoenamel junction. The course of the zdeae eon- 
forms to the general course of the inner border of the ealeulus. Along the 
middle of the picture the deeper part of the calculus consists of separate knobs 
or lumps, not so close to the zdeae. 

Higher magnification of selected fields permits more accurate presentation 
of the relation of the zdeae and the inner border of caleulus. Although all the 
specimens were brushed off as described previously, to remove soft cellular 
and bacterial material, some of them still had enough stained material (bac- 
terial) left on the ecaleulus and in cracks and depressions on it to make the 
ealeulus photograph dark. 

Several of the specimens were allowed to dry for long periods of time. 
These were photographed direct or were mounted in Clarite before photo- 
graphing. Long drying causes surface cracking. Any such cracks shown in 
these pictures should be disregarded. 

In photographing, no attempt was made to orient the picture taken 
exactly perpendicular or crosswise to the tooth. Some of the fields are at the 
very bottom of the lesion, but others are at other locations along the quite 
variable course of the zdeae on such different tooth specimens. 

Fig. 10 is a higher magnification of an area on enamel in Fig. 2. Now 
the remnants of bacterial film can be seen at protected areas where this was 
not dislodged by the brushing. Note the ragged outer edge of the zdeae and 
its projection somewhat between lumps of ecaleulus. Perhaps this indicates 
that the progressive change and receding apexward is caused or promoted by 
the encroachment of the continuously building and advancing ealeulus. 

Fig. 11 shows heavier or thicker caleulus crowding the zdeae on enamel 
and corresponds to the fairly early stage of the periodontoclasia disease 
process. 
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Figs. 12 and 13 are further examples of caleulus crowding down the zdeac 
on enamel. In Fig. 12, at left, caleulus is advancing toward the zdeae which 
is giving way to it. Fig. 13 shows the usual gap or space between calculus 


and the zdeac. Before brushing off, this space is filled with microorganismal 
material which overlaps the outer border of the zdeac.* 

Fig. 14 shows a heavily stained thick lump of caleulus. The rough, almost 
rasplike surface of the calculus is a constant source of irritation and injury 





RELATION OF INNER BORDER OF SUBGINGIVAL CALCULUS TO ZDEAC 1131 


to the inflamed (uleerated) epithelial surface resting against it. Fig. 15 is 
a good example of what is often seen. Two lumps of forming and advancing 
-aleulus are far enough apart to leave a space in which an inverted V-shape 


of zdeae stands up between them. Note that the inner border of these calculus 
lumps tends to project into the zdeac. 

The rough, knobby caleulus crowding down the zdeae is seen at two 
places, especially in Fig. 16. At the left the caleulus was cracked off just 
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above the zdeac. Fig. 17 shows a heavy, thick lump of ecaleulus which is made 
up of somewhat smooth knobs or bumps. This is not unusual and suggests 
some different factor or influence in its formation as compared with some other 
rough surface caleuli. The zdeac is heavily stained and shows somewhat the 


Fig. 15. 


Fig. 16. 


Fig. 17. 





laminated appearance of this (disintegrating) part of the epithelial attach- 
ment cuticle from which the epithelial cells had been removed in the disease 
process, 
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Fig. 18 shows two lumps of rough-surfaced calculus that have nearly 
closed in the space between them. The piece on the left has encroached closely 
upon, and has foreed back, the zdeae at this location. In Fig. 19 the space be- 
tween the inner border of the calculus and the zdeae appears to be of approxi- 
mately uniform width all along except at one place where a knob of caleulus 
projects and encroaches more upon the zdeac. 





Fig. 19. 


In Fig. 20 the inverted V of the zdeae extends high between two thick, 
well-separated lumps of caleulus. At the upper part of the space between 
these lumps a thin, smaller scale has started to form. In Fig. 21 the inverted 
V projection of the zdeac between lumps of caleulus and the characteristic 
ragged and jagged appearance of the occlusalward side of the zdeae are 
shown. 

Figs. 22 and 23 show knobs of caleulus that have been built onto or into 
the zdeae which tends to give way at these places especially. One should 
visualize inflamed crevicular epithelial tissue resting against and constantly 
irritated by these hard knobs of caleulus (foreign material). 











1134 CHARLES C. BASS 


Fig. 24 is an example of a condition that is only occasionally seen, in 
which there is considerable distance from the inner border of the caleulus 
to the zdeae. Although the specimen was brushed off as usual, some remaining 
fringe of bacterial material can be seen at the edge where it was somewhat 
protected by the thickness of the caleulus. This specimen and field would 
tend to discount, to some extent, the idea that encroachment of the forming 
ealeulus is an essential factor in the shifting, or change apexward, of the loca- 
tion of the zdeae. 

Fig. 25* shows a well-stained and sharply outlined zdeae with heavy, 
thick, knobby calculus at quite variable distances from it. The course of the 
zdeae is influenced, however, by the approaching projections of calculus. 








Fig. 20. Fig. 21. 


Fig. 26 shows large lumps or projections of calculus apparently made up 
of roundish knobs which are smooth on the outer surface. Note the usual de- 
pression of the zdeae in advance of the ecaleulus as it builds downward, and the 
space in the middle where the two large lumps have not yet come together. 

Fig. 27 shows thick, rough-surfaced calculus approaching the zdeae all 
along. At the right side of the picture a large piece of the caleulus was 
eracked off, but a small seale, about in the center of the area, remained. This 
was firmly attached and considerable force was required to remove it. This 
is an example of what is likely to happen when large pieces of calculus are 
torn off by the dentist and the area is not thoroughly cleaned or smoothed. 
Small pieces, such as this, remain and are the nucleus onto which more caleulus 
may be built later. 


*The apparent white granules in this picture are high lights on the dry specimen and 
should be disregarded. 
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Fig. 22. 


Fig. 23. 


Fig. 24. 
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Fig. 25. 


Fig. 26, 


Fig. 27. 
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Discussion 


Almost all adults (and many younger persons) have more or less sub- 
gingival caleulus on from a few to many of their teeth. In most instances it 
extends very close to the zdeac, which is always located at the outer border of 
the receding epithelial attachment. The rough, hard caleulus against which 
the inflamed crevicular epithelial tissue rests not only promotes further prog- 
ress of the disease, but it also is very much in the way of effective application 
of the method of personal oral hygiene which is necessary‘ for prevention of 
lesions and for prevention of further progress of lesions that have already 
developed. 

Successful prevention and control of periodontoclasia, therefore, requires 
a clear knowledge and application of the information presented in this paper, 
and in addition information as to the relation of the inner border of bacterial 
film on the tooth, within the gingival crevice, to the zdeac, which was pre- 
sented in a previous paper.* Dental students who do not have the oppor- 
tunity to examine and study large numbers of specimens prepared as indicated 
herein simply cannot know and fully comprehend the conditions at the loca- 
tions where the lesions of this most important disease advance. 


Summary 


It has been shown that the inner border of subgingival calculus is closely 
related to the zdeae. In general the course of the zdeae about the tooth 
parallels that of the advancing caleulus. 

As the ealeulus builds and advances apexward the zdeac moves corre- 
spondingly, and the space between them tends to be about the same width all 
the way along. 

The constancy of these conditions tends to support the idea of a cause and 
effect relationship. 
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Oral Medicine 


HYPERSENSITIVE DENTINE 


Epwin J. Hirscutick, D.D.S., CHicaco, ILL. 


.._penoige alain of exposed root surfaces, commonly called hypersensitive den- 
tine, is one of the more annoying problems in dentistry. Hypersensitive 
dentine can be defined as dentine which will give pain responses to either one, 
two, or all of several specific stimuli in what is considered common or ordinary 
amounts. These specific stimuli are touch, heat, cold, and sweets. 

For many years new and old remedies have been advocated with varying 
degrees of success. However, regardless of ability to reduce sensitivity, the 
use of these medicaments has been questioned either because of their effect on 
the pulp or because of objectional esthetics (discoloration). 

It was decided to test several of the so-called successful drugs both ex- 
perimentally (effect on the pulp) and clinically (ability to desensitize and not 
diseolor or stain). This paper will be devoted to the results of the clinical study. 

The drugs chosen to be tested were: 

1. Sodium fluoride paste (Bibby’s formula—equal parts of NaF, kao- 
lin, and glycerin). 


2. 4 per cent sodium fluoride solution. 

3. 8 per cent Zine chloride solution. 

4. Silver nitrate solution precipitated with eugenol. 
5. Burnishing with a blunt instrument. 


These methods were applied in the manner prescribed by their respective 
advocates. 

The remedies containing formalin were considered but were rejected for 
clinical studies until after it had been definitely proved that they had no 
deleterious effects on the pulp. 

The results of our early studies were not too gratifying. The sodium 
fluoride paste and the 4 per cent NaF solution usually caused extreme pain 
upon application, and in several cases patients could not or, rather, would not 
tolerate the treatment. The silver nitrate precipitated with eugenol was effec- 
tive as far as desensitization but caused a dark brown or black discoloration. 
The 8 per cent zine chloride, on the other hand, although satisfactory from an 
esthetic point, was less effective than silver nitrate for reducing sensitivity. 
Burnishing with a blunt instrument was the least effective of these methods. 

Satisfied that silver nitrate was the best agent for desensitization, the 
problem of treatment without discoloration was examined. 

A study of the literature revealed that M. J. Eisenberg* recommended a 
fairly strong aqueous solution of silver nitrate followed by either an alcoholic 
or aqueous solution of iodine for treatment of exposed dentine. 


*Eisenberg M. J.: Australian D. Summary 8: 134, 1927. 
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Dr. 8. J. Bourgeois, of New Orleans, La., also suggested the method of 
applying 5 per cent silver nitrate and then precipitating the silver with 3 per 
cent tincture of iodine. 

Studies were started using different methods of applying varying strengths 
of silver nitrate (5 per cent, 10 per cent, 15 per cent, 20 per cent, 30 per cent, 
and 40 per cent) and precipitating these solutions with 3 per cent tincture of 
iodine. Results have shown that the effectiveness does not depend as much 
upon the strength of the silver nitrate as upon the method of application. 

The method of application found to give the best results is as follows: 


1. Clean the sensitive tooth area of such things as calculus, debris, and 
plaques 

2. Isolate the area with cotton rolls and dry with cotton pellets. 

3. Apply the tineture of iodine to the sensitive area using the beaks of a 
cotton pliers (capillary attraction). 

1. Burnish the tineture of iodine into the tooth surface using the beaks of 
the cotton pliers for thirty seconds. 

5. Wipe the cotton pliers dry and apply the silver nitrate solution in the 
same manner as the iodine. 

6. Burnish again for thirty seeonds. 

7. Repeat steps 3 to 6. 

8. Allow solution and precipitate to dry on tooth for one minute (gentle 
stream of air may be applied to help drying). 

9. Repeat steps 3 to 8. 

10. Allow patient to rinse mouth thoroughly with water. 


The application of the solutions and the burnishing will often cause pain. 
This pain is not extreme. In no ease did it necessitate halting the treatment. 
It was found in many eases that the pain subsided as the burnishing continued. 

[Immediately following the treatment, the sensitivity will have disap- 
peared or have been appreciably diminished. If desensitization is not com- 
plete in two or three days then another treatment is indicated. If the second 
treatment does not help, a third treatment should be applied using a 30 per 
cent silver nitrate solution. 

Immediately following application of the solutions, the area treated was 
found to be covered with a grayish-white precipitate. This precipitate disap- 
peared in twenty-four hours and left the teeth unstained. It was observed 
that clinically the gingivae appeared unaffected by the solutions. 

The strength of silver nitrate solution found to be most satisfactory was 
10 per cent. In the few cases where the 10 per cent solution did not give com- 
plete results, a 30 per cent solution was used with success. 

The 10 per cent silver nitrate solution was finally selected because it almost 
always required only one treatment, whereas the 5 per cent solution usually re- 
quired several visits. On the other hand, the 15 per cent and 20 per cent solu- 
tions did not give better results than the 10 per cent, but the likelihood of dis- 
coloration increased with the increase in strength. A few of the teeth treated 
with the higher strengths (15 per cent, 20 per cent, 30 per cent, and 40 per cent) 
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became discolored while others treated in the same manner with the same solu- 
tions did not. In some eases, also, it was found that the margins of silicate 
restorations sometimes were stained. 

Selection of cases to be treated is of great importance. This method will 
help those areas of dentine exposed by recession, abrasion, or erosion. Sensi- 
tivity due to active or arrested caries, or decalcification of enamel, will not 
usually be helped by this treatment. It was found that in the majority of the 
latter cases the only way to stop the pain was by placing operative restorations. 

This method was tested with effective results on approximately 200 teeth 
of 70 persons. Most of the cases treated were followed to determine the effec- 
tiveness of the treatment. At the time of writing this paper, the desensitization 
achieved in at least five cases had lasted for over two years. 

It was also decided to have different men test this method. A dentist in 
the United States Army tried it on approximately 100 teeth of about 30 soldier 
patients and reported complete success. Several dental students at the Uni- 
versity of Illinois, College of Dentistry, were permitted to treat sensitive teeth 
in one or two of their patients, and they reported desensitization in every case. 
I tested 30 patients involving 65 teeth with good results in every case. Sev- 
eral dentists in private practice were also given this method of treatment, and 
although accurate records were not kept they reported that the treatment was 
generally effective. 

Several typical case histories are as follows: 

1. Mrs. L. M., a white woman, aged 55, reported for treatment Aug. 14, 1946. She 
complained that the lower right lateral incisor and cuspid and lower left first molar were 
sensitive to heat, cold, and touch. Examination of these teeth revealed no abnormalities, 
except for 2 mm. of exposed root surface on the buccal surface... The teeth were treated 
according to our method. Immediately following treatment it was found that the hyper- 
sensitivity had disappeared and no recurrence has been reported to date. 

2. Mr. M. W., 33-year-old Negro, appeared at the clinic on Feb. 2, 1948. He complained 
of pain in the upper right cuspid and upper left first premolar upon the application of 
cold, sweets, and touch. Examination revealed 2.5 mm. of exposed, shiny, hard root surface 
(erosion) on the upper left first premolar. The upper right cuspid also had 2 mm. of ex- 
posed root surface marred by a slight depression with roughened edges (possible carious le- 
sion). The silver nitrate and tincture of iodine treatment was instituted on both teeth. 
Immediately following treatment the sensitivity had greatly decreased. The patient reported 
on Feb. 6, 1948, that the teeth were no longer hypersensitive. He was told to report any 
recurrence of symptoms but has not been heard from since. 

3. Mrs. H. P., 30-year-old white woman, appeared for treatment on Sept. 19, 1946, with 
the complaint of pain to heat, cold, and touch on the two upper cuspids and the lower right 
second premolar. Examination revealed 1 mm. of exposed root surface on the buccal 
aspect of the two upper cuspids, while the lower right premolar had a distal pocket of 4 
mm. The usual procedure was followed. The teeth were not sensitive immediately following 
treatment and the patient reported on Sept. 24, 1946, that she had not been bothered with 
pain since the treatment. On Oct. 24, 1946, the patient reappeared complaining again 
of slight pain in these three teeth. The teeth were again treated. On Nov. 5, 1946, the 
patient reported no further pain. She has been contacted several times since the last treat- 
ment (last contact, Nov. 9, 1948) and reported no recurrence of pain. 


4, Mr. J. M., 25-year-old white man, complained of pain in the lower left first pre- 
molar upon application of heat, cold, and touch. Examination revealed 1 mm. of exposed 
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root surface on the buccal aspect. On June 5, 1947, the premolar was treated by the silver 
nitrate and tincture of iodine method. Immediately following treatment the tooth was 
still slightly sensitive to cold, but in two days it was no longer hypersensitive. At the last 
time of contact, November, 1948, there had still been no recurrence of hypersensitivity. 


I obtained my results from treatment of patients in my private practice, 
as well as patients in the dental clinie of the University of Illinois. I believe 
that here is a choice method of relieving a common, irksome problem which 
will be greatly appreciated by the patient. 


25 EAST WASHINGTON ST, 











ALEUCEMIC LEUCEMIA 


Harotp W. Krocu, D.D.S., Wasuinaton, D. C. 


R. S. A. T., a well-nourished white man, aged 42, first came to my office 

Dec. 16, 1946, to have the upper left first molar removed under Pentothal 
Sodium anesthesia. The tooth was acutely abscessed and the face somewhat 
swollen. Healing was uneventful. 

On Jan. 13, 1947, in preparation for a complete upper denture, the upper 
left second molar and premolar, the upper right second molar, and the four 
lower incisors were removed under Pentothal Sodium anesthesia. Healing was 
again uneventful. 

The seven remaining upper anterior teeth were removed on May 20, 
1947, again under Pentothal Sodium anesthesia, and an immediate upper den- 
ture was inserted. The patient reacted normally from the anesthetic. The fol- 
lowing morning he reported that he felt well but had slight pain. The upper 
lip was somewhat swollen, with a small area of eechymosis. By the next morn- 
ing the pain and swelling had increased; he did not feel well and could not 
tolerate the denture. At this time the sutures were removed. The inflamma- 
tion in the lip increased during the following night. On May 23 an abscess in 
the lip just to the right of the midline was opened and much thick pus was 
evacuated. This procedure gave immediate relief, but by the next morning the 
abseessed area had become necrotic, as had the gingival margins of the sockets. 
He was immediately sent to the laboratory for a complete blood count. 

The report from the laboratory on May 26 indicated that he had aplastic 
anemia; he was therefore referred to a physician for treatment. On this day 
and again on May 28, he received 30 units of concentrated liver extract intra- 
muscularly, with the result that he made a rather dramatic improvement both 
in local condition and general well-being. 

The Kahn and Wassermann tests were negative on May 27. 

The patient continued to improve and was seen daily. <A bit of exposed 
bone was seen in the right central incisor area on May 31. This small piece of 
bone separated and was removed on June 2. The denture was reinserted on 
June 5. 

A gastric analysis on June 2 showed slight response at thirty minutes and 
forty-five minutes after histamine of 7° and 4°. Otherwise the free hydrochloric 
acid was zero. Lactic acid was positive, bile, negative, occult blood, positive. 
Microscopic examination of the contents showed a few leucocytes, few red cells, 
many epithelial cells, considerable mucus, and some granular debris. The blood 
count on June 5 was as follows: hemoglobin, 9 Gm., or 53 per cent; red blood 
cells, 2,410,000; leucocytes, 3,900. Differential: lymphocytes, 51; polymor- 
phonuclear leucocytes, 42; bandforms, 10; young forms, 1; segmented forms, 
31; reticulocyte count, 1.5 per cent; smears showed many macrocytes, micro- 


eytes, and poikilocytes. 
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In spite of the lack of improvement in his blood picture the patient felt 
better subjectively. He had been given adequate iron and vitamins by mouth. 
On July 16 a bone marrow study showed definite erythroblastie activity with 
numerous nucleated red cells of sundry varieties with a predominance of the 
myeloblastie series. A definite diagnosis of aleucemic leucemia of the myelo- 
blastic type was made at this time. 

[ did not see the patient again until Oct. 13, 1947, when he complained of 
an aching lower right second premolar and presented some swelling in the 
submaxillary area which he said had been present for four days. His general 
condition had markedly deteriorated since his last visit in June, and he was 
obviously in considerable pain. After consultation with his physician it was 
decided to remove the tooth and to put the patient in the hospital for treatment. 

The tooth was removed in my office under procaine hydrochloride anes- 
thesia. Penicillin, 50,000 units every three hours, was begun and continued 
until 6 p.m., October 14, when the patient refused further treatment. 

The next day he was given 1,000,000 units of penicillin intravenously in 
1000 ¢.c. of a physiological solution of sodium chloride at 2 P.M. and 9 P.M. 
and again at 10 a.m. on the following day. 

On October 19 the administration of penicillin, 30,000 units every three 
hours intramuscularly, was again begun and continued until October 21. Trans- 
fusions of 500 ¢.c. of blood were given on October 13, 17, 20, 23, and 25. Dur- 
ing this time the swelling in the right submaxillary region slowly subsided ; 
the clot remained intact, and there was no bleeding from the socket. A slight 
bogginess and swelling appeared on the buccal soft tissues of the first and 
second molars, and these teeth could not be used for mastication. 

The patient was discharged as improved on October 28. He returned 
again on November 7, complaining of severe pain, with marked swelling over 
the angle of the jaw, extending onto the neck. The premolar socket was necrot- 
ic, with most of the bone exposed. The lower first and second molars were now 
removed in my office under procaine hydrocloride anesthesia, and the second 
premolar socket was filled with a paste of zine oxide and eugenol to cover the 
exposed bone and to control the pain. The molars were easily lifted out be- 
cause the periodontal membrane had become necrotic and liquefied. The pa- 
tient appeared to be in the terminal stage at this time. 

Blood count on November 7 was: leucocytes 1,100, of which 27 per cent 
were neutrophiles; 1 per cent, eosinophiles, 72 per cent, lymphocytes; red blood 
cells, 2,800,000; hemoglobin, 56 per cent. 

He was again hospitalized and treatment by penicillin and transfusions 
was begun. The next day there was no bleeding but there was considerable 
ecchymosis in the floor of the mouth, side of the tongue, and buccal mucous 
membranes; externally there was swelling in the cheek extending below the 
lower border of the mandible onto the neck and around the angle of the jaw. 
This swelling was soft and had become much less prominent during the night. 
He had no pain or trismus. The improvement in his condition, both intra- 
orally and extraorally, was unbelievable. 
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He continued to improve slightly with no discomfort in his mouth and with 
little or no reaction from the zine oxide-filled socket. It was decided to allow 
the zine oxide to remain until it was necessary to remove it. The patient was 
discharged on October 20 and died of pneumonia on November 15. 


Comment 


This case again demonstrated that the dentist is often the first to recognize 
that the patient has a blood dyserasia, and is able to direct him to a physician 
for proper treatment. The important point in diagnosis is to be able to differ- 
entiate between ulceration and necrosis. The case also emphasizes the fact that 
these patients can and should be given relief from pain, even though they are 
extremely poor surgical risks, and that a zine oxide and eugenol paste can be 
useful in protecting the exposed bone and thus adding to the comfort of the 
patient. 


1835 Eye St., N. W. 











CONTACT ALLERGY DUE TO MINT CHEWING GUM 


Marvin M. SuGarMAN, D.D.S., ATLANTA, GA. 


LTHOUGH allergic manifestations are found in a considerable proportion 
A of the population, the instances in which there are oral symptoms are 
relatively few. These allergic responses can be divided into true allergic mani- 
festations and those due to hypersensitivity. The former is illustrated by the 
reaction of a sensitized individual to certain foods, protein substances, or plant 
pollens, while the latter is seen in the altered response of certain individuals to 
drugs, contact with metals, organic substances, or even thermal changes. The 
oral mucosa is frequently the site of both true allergic and hypersensitive mani- 
festations. Lesions in susceptible individuals resulting from absorption of 
drugs are collectively spoken of as stomatitis medicamentosa, while those due 
to contact are termed stomatitis venenata. (Cases of contact are seen where 
drugs applied orally, mouthwashes, lozenges, and essential oils in tooth pastes 
cause swelling and vesicular eruptions of the entire oral mucosa. The purpose 
of this report is to demonstrate a case of hypersensitivity to a mint chewing 
gum. 

Case Report 

A white man, aged 65, complained of soreness of the oral cavity of approxi- 
mately twelve hours’ duration. Clinical examination disclosed a temperature of 
100.8°, the patient’s face being flushed. The lips were markedly edematous. 
There were no teeth present on the left side; on the right side where teeth were 
present and where the patient did all his chewing, the buecal mucosa exhibited 
large aphthous ulcers bordered by a diffuse erythema. The floor of the mouth 
was swollen and raised to a point where it coincided with the incisal edges of 
the anterior teeth. The tongue showed a large ulcerated area on the right side 
and was painful to extrude. The gingival tissue was markedly denuded. 

The history revealed that after chewing gum the previous night, he began 
to feel his oral tissues swell. The tongue became enlarged and it became diffi- 
cult to swallow or talk. His lips became enlarged and he felt ill. The patient 
stated that in the past he had been a very heavy smoker, but had discontinued 
on the advice of his physician. He had taken up chewing gum instead. Two 
weeks previously this oral mucosa had ‘‘broken out’’ but the lesion was mild 
in nature. Healing took place in about a week. The patient stated that this 
oecurrence had also followed the chewing of mint gum. 

Therapy consisted of the use of a bland mouthwash and the ingestion of 
Benadryl (25 mg.) every three hours. Healing took place rapidly and un- 
eventfully. 

In order to determine if the mint chewing gum acted as an allergic agent, 
as was seemingly evident from the history of the case, the patient, one month 
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Fig. 1. 


Fig. 3. 








Figs. 1, 2, and 3. 
of the lesion. In Fig. 1 the floor of the mouth is raised due to the marked swelling. 
3 the denudation of the epithelium is evident, 


Showing the condition of the oral mucosa and gingiva at the height 


In Fig. 
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later, was allowed to chew five different flavored gums. A reaction to the one 
containing mint was seen one hour later, the tongue becoming swollen, and 
ulcerations of the oral mucosa were seen on the side the gum was chewed. 


Summary 
A ease of contact allergy to mint chewing gum is presented. One month 
after complete healing the patient was given mint chewing gum again and 
the condition reeurred. 
References 
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TOPICAL APPLICATION OF AUREOMYCIN FOR THE TREATMENT OF 
THE ACUTE PHASE OF ULCERATIVE NECROTIZING GINGIVITIS 
(VINCENT’S INFECTION) 


Henry M. GotpMaAN, D.M.D., anp Jack BLoom, D.D.S., Boston, Mass. 


N A previous article, we reported the findings of fifteen cases treated for the 
acute phase of an ulcerative necrotizing gingivitis by the oral administration 
of aureomycin. It was found that 1 Gm. of this antibiotic administered orally 
yielded excellent results which in some respects exceeded those obtained by 
the use of penicillin.’ Since this type of therapy is a comparatively costly one 
and sinee the oral administration of aureomycin may have unpleasant side 
effects in some cases, it was decided to evaluate the effectiveness of this drug 
in smaller doses by topical application. 

The vehicle chosen for this application was a mixture of carbomethy] 
cellulose with a petrolatum base as reported by Rothner et al.2. They found 
that this base had no antibacterial powers, produced no visible reactions, and 
remained in situ for several hours. Approximately 75 mg. of aureomyein 
powder was incorporated into 1.5 Gm. of the base. 

Thirty patients with acute ulcerative necrotizing gingivitis were treated 
with this ointment. On presentation the mixture was placed upon the gingivae 
of all the teeth and then, by gentle digital pressure on the external surfaces of 
the lips and cheeks, the paste was forced interproximally. The patient was 
then dismissed with instructions not to eat or drink for at least four hours 
and not to rinse for twenty-four hours. No other therapy was employed until 
the patient returned, at which time routine periodontal therapy was instituted. 

All patients reported relief from subjective symptoms within a few hours 
following the application of the ointment. The clinical findings twenty-four 
hours after treatment was started were comparable in all ways to those seen 
following the use of aureomycin administered orally. Edema and erythema 
were considerably reduced and this was accompanied by appreciable healing 
of the ulcerations. No instances of sensitivity or any other undesirable reac- 
tions were encountered. 

A 19-year-old girl suffering with acute ulcerative necrotizing gingivitis 
is a representative case. The patient complained of acute pain and bleeding 
from the gingivae of about two days’ duration. Past history revealed only 
that there had been bleeding to brushing for several years. Examination of 
the mouth revealed the classical clinical symptoms of acute ulcerative, necro- 
tizing gingivitis consisting of red, edematous, marginal gingivae with punched- 
out eraterlike areas in the interproximal spaces. The characteristic gray 
pseudomembrane was present throughout the mouth. There was no fever nor 
malaise. The aureomycin ointment was placed on her gingivae and she was 


From the Oral Pathology Laboratory, Beth Israel Hospital. 
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Fig. 1.—A, Photograph of patient described in text as she presented herself for treat- 
ment. Note the edema and enlargement, particularly of the papillae. Crater formation can 
be seen plainly between the upper lateral and central incisors; B, patient immediately after 
aureomycin ointment was applied; C, twenty-four hours later. Gingival edema has decreased 
and the craters between the upper lateral and central incisors have healed considerably. 
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instructed as described above. In twenty-four hours when the patient re- 
turned she was free from all subjective symptems and had been so since ap- 


proximately two hours following the start of treatment. The erythema and 
edema were markedly reduced and the interproximal ulcers were healing. 
Routine periodontal therapy was then instituted. 


Conclusions 
The successful results achieved, as well as the complete absence of any un- 
toward reactions, mark the topical application method as a valuable adjunet 
in the treatment of the acute phase of ulcerative necrotizing gingivitis. The 
results were comparable to those seen following the use of aureomycin by the 
oral route. 
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Surgical Anatomy and Physiology 


DISTRIBUTION OF THE INFERIOR ALVEOLAR NERVE IN FETUSES 


Tuomas W. James, D.M.D.,* aNp W. Henry Houiinsueap, Pu.D.,** 
ROCHESTER, MINN. 


HERE has apparently been very little investigation into the development 

of the innervation of the teeth, especially in man, and in the scanty literature 
there is no agreement as to whether or not any innervation to the dental struc- 
tures is established during the fetal period. Eransquin' stated that an observa- 
tion by De Castro on 2-day-old cats showed the presence of nerve fibers in the 
dental follicle before calcification had started. It was also his opinion that in 
the cat 20 days old the innervation to all of the dental follicles of the mandible 
was completed. Bradlaw? stated that he was able to demonstrate neurofibrils 
in the dental follicle and dentinal papilla of cats 2 and 3 weeks of age before 
ealeification had begun in the tooth. As evidence that the structures observed 
were actually nerve fibers, he noted that they were in continuity with the in- 
ferior alveolar nerve, and were consistent in their anatomic distribution. Brad- 
law said that the neurofibrils are probably attracted to the tooth germ as a 
result of the cell differentiation occurring there. Hammar* also has deseribed 
a small number of nerve fibers in and around developing dental papillae. 
He stated that the dental papillae of the human fetus of 21.7 mm. in length 
(aged approximately 7144 weeks) contain nerve fibers; he described the nerves 
as following the courses of the blood vessels and found that away from the 
vessels they were not easily identified. Hammar suggested that the early ap- 
pearance of these nerve fibers indicates that they p!ay a role in the differentia- 
tion of the mature tooth. 

In contrast to the foregoing observations, Wassermann,‘ working on rats, 
was never able to demonstrate nerve fibers within the tooth germs. He found 
that nerves begin to enter the dental papilla only after birth, some time be- 
tween the eighth and fifteenth day of postnatal life. From this he coneluded 
that the formation and maintenance of the hard tissues are not dependent on 
the nervous system. Similar findings were reported by Weatherford’ from a 
study of a series of rats 1 to 45 days old. The first nerves in the pulp of a 
molar tooth were observed by Weatherford in a 5-day-old rat. It was in a 
mandibular incisor of a 12-day-old rat that nerve fibers could first be followed 
into the opening of the tooth and through the whole length of the pulp to minute 
beadlike terminations between the odontoblasts. In the molar of a 5-day-old 


This is an abridgment of a thesis submitted by Dr. James to the Faculty of the Graduate 
School of the University of Minnesota in partial fulfillment of the requirements for the degree 
of Master of Science in Dental Surgery. 

*Fellow in Dental Surgery, Mayo Foundation. 

**Section on Anatomy, Mayo Clinic and Mayo Foundation. 
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rat Weatherford was unable to trace any nerves as far as the odontoblastic 
layer. : 

With the findings described in mind, the present study of the human fetus 
was undertaken in the hope that additional information might result, to aid in 
clarifying the question of dental innervation in the fetus. 


Material and Methods 


The mandibles of human fetuses aged approximately 14 weeks (100 mm.), 
16 weeks (121 mm.), 24 weeks (210 mm.), 30 weeks (265 mm.), and 38 weeks 
(394 mm.) were studied. The fetal age in all instances was determined from 
both the crown-rump length and the weight, by computation from Keith’s fetal 
growth table.® 

These mandibles were carefully dissected free from the temporomandibular 
joints and then divided through the midline of the symphysis. Much of the 
tissue had already been fixed in 10 per cent solution of formaldehyde, but 
where fresh tissue was secured it was fixed according to Larsell’s method in 
absolute alcohol, to each 100 c.c. of which were added 4 drops of concentrated 
ammonium hydroxide. Among the various fixatives tried in preliminary ex- 
periments, this one seemed best to enhance the staining of the nervous tissue 
by the several methods used. The tissue was allowed to remain in the fixative 
not less than three days, and in most eases the period was longer. 

After fixation, the tissue was placed in 5 per cent solution of nitric acid 
to decaleify the bone. This generally required approximately forty-eight 
hours. Completion of decalcification was determined by roentgenographic 
examination’; when calcium could no longer be demonstrated, the tissue was 
removed from the acid and washed in running tap water for twenty-four hours. 

Preliminary treatment of the tissues after fixation was the same in all 
eases up to this point. After washing, the specimens were stained by one of 
the two silver methods found to be most satisfactory in this particular prob- 
lem. The two techniques which in this ease gave best results for distinguishing 
nerve axons were Rogers’”® silver method for paraffin sections, and Larsell’s® 
modification of the Ranson pyridine-silver block impregnation method. Both 
procedures were followed on each specimen studied whenever sufficient tissue 
was available. 

The details of the method of Larsell, following fixation and decalcification, 
are as follows: 


1. Place tissue in 80 per cent alcohol for a few hours, changing alcohol 
several times, 

2. Keep overnight in fresh 80 per cent aleohol to which have been added 
4 drops of ammonia per 100 c.c. 

3. Expose to pure pyridine for twelve hours, or longer for larger pieces. 

4. Wash out pyridine with distilled water, changing water repeatedly, 
till no odor of pyridine is detectable. 

5. Keep in 2 per cent solution of silver nitrate for twenty-four hours to 
thirty-six hours (in the dark). 
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6. Keep in 34 per cent solution of silver nitrate (or 1 per cent solution 
might work) for twenty-four hours (in the dark). 

7. Keep in 2 per cent solution of silver nitrate for another twenty-four 
hours (in the dark). 

8. Rinse hurriedly in distilled water. 

9. Reduce in 4 per cent solution of pyrogallie acid for twenty-four hours. 

10. Place in 80 per cent alcohol for one hour, or longer for large pieces, 
changing aleohol several times. 

11. Keep in 90 per cent alcohol for one hour, or longer for large pieces, 
changing aleohol several times. 

12. Keep in 95 per cent alcohol for one hour, or longer for large pieces, 
changing aleohol several times. 

13. Place in absolute aleohol for two hours (two changes). 

14. Place in cedar oil-xylol or xylol alone for twenty-four hours. 

15. Place in xylol. 


Each half mandible was cut serially at intervals of 10 microns, and every 
fifth section was mounted, beginning distal to the second deciduous molar and 
continuing through to the central incisor on the same side. Specimens stained 
by the Rogers technique were counterstained with eosin to give greater contrast 
between nervous and connective tissues. 

Before the aforementioned two methods were finally considered to be 
sufficiently satisfactory for differentiating fine detail of nerves, several other 
methods were tried. They consisted of (1) Holmes”? technique for paraffin 
sections, (2) Drager’s'! pyridine-protein silver method, (3) Bodian’s’? ac- 
tivated protargol technique and (4) Davenport’s'® fast-green protargol method. 
In our hands all these procedures were unsatisfactory when applied to the 
tissue available for study. 


Observations 


In the study of the 14-week-old (100 mm.) fetal mandible, branches of 
the inferior alveolar nerve were found consistently in the vicinity of the de- 
veloping deciduous teeth, but there were no regions in which nerve fibers ap- 
peared to become intimately associated with the dental tissues. In the sub- 
epithelial layer of the oral mucosa peripheral fibers were sparse and therefore 
difficult to locate. 

The fetal mandible at 16 weeks (121 mm.) showed a progressive increase, 
over the younger stage, in the distribution of branches from the principal 
nerve trunk. A _ noticeable increase in number of small bundles of fibers was 
found about the deciduous follicle. The number of bundles so located did not, 
however, appear to be any greater in the posterior region than in the anterior 
region of the mandible. The rate of development of these nerve bundles, there- 
fore, was estimated to be rather constant throughout the jaw. Groups of fibers 
were frequently located in the subepithelial layer of the oral mucosa. Occa- 
sionally some of these were observed to extend almost to the basal layer of the 


stratified squamous epithelium of the oral cavity. Although there were many 
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nerves which appeared in close relationship to the tooth germ in this early 
stage of development, it was not possible to find any fibers actually invading 
the dental tissues. 

As was anticipated, the mandible at 24 weeks of fetal life (210 mm.) 
showed considerable progress in the peripheral development of the inferior al- 
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Fig. 1.—Cross-section of the mandible of a fetus aged 24 weeks (210 mm.) showing 
groups of nerve fibers in the papilla of a deciduous incisor (Larsell technique 400). 
Fig. 2.—Cross-section of the mandible of a fetus aged 24 weeks (210 mm.) in which a 


nerve fibril in the dental papilla is shown approaching the odontoblastic layer of a deciduous 
incisor (Larsell technique x 430). 
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veolar nerve. Again, the distribution of the fibers appeared to be essentially 
the same in the molar regions as in the incisor regions, with one notable excep- 
tion: in the papilla of the central incisor it was possible to demonstrate a num- 
ber of fibrils throughout the papilla (Fig. 1). Small bundles of nerve fibers 
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Fig. 3. 
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Fig. 4. 


Fig. 3.—Cross-section of the mandible of a fetus aged 38 weeks (394 mm.) showing 
nerve fibers at the base of the papilla of a deciduous molar; the fibers are associated with a 
blood vessel (Larsell technique x 430). 

Fig. 4.—Cross-section of the mandible of a fetus aged 38 weeks (394 mm.) showing nerve 
fibers extending toward the basal layer of the gingival epithelium (Larsell technique x 430). 
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could be followed through the base of the papilla, and their branches could be 
traced in the interior of the crown of the tooth. In some instances, fibrils 
could be traced as far as the odontoblastic layer (Fig. 2). For the most part, 
the nerves within the papilla did not seem to follow the blood vessels, which, 
incidentally, were extremely abundant at this stage of tooth development. None 
of the other teeth in this mandible showed any penetration of the dental pulp 
by nerve fibers. 

The subepithelial region of the oral mucosa in this specimen contained 
many small bundles of nerve fibers, and individual fibrils were frequently 
found approaching the basal layer of stratified epithelium. Many of these 
apparently originated from branches of the inferior alveolar nerve close to the 
base of the dental follicle, as numerous small bundles of fibers were found to 
leave divisions of the main nerve trunk, cirele the periphery of the dental fol- 
licle on all sides, and run into the subepithelial region. 

Examination of the fetal mandible at 30 weeks (265 mm.) did not disclose 
any nerve fibers in any of the deciduous dental follicles or papillae. Other- 
wise, the peripheral distribution of many branches of the inferior alveolar nerve 
was well developed, since nerve fibers could be located with ease in the sub- 
epithelial regions. 

A study of the fetal mandible at 38 weeks (394 mm.) revealed histologic 
findings which were not noted in other specimens examined. Nerve fibers 
were observed within the base of the dental papilla in the region of the decid- 
uous molars (Fig. 3), but it was impossible to demonstrate them in the den- 
tal papillae in any other regions. The fibers were extremely scarce, and at no 
time did they appear to be nearly as abundant in the pulp as in the incisor re- 
gion of the younger specimen of 24 weeks (210 mm.). 

All the subepithelial regions were well supplied with nerves, and in many 
instances small groups of fibers could be traced to the basal layer of the oral 
mucosa (Fig. 4). 

Comment 


Contrary to the observations of Bradlaw? and Hammar,’ it was not possible 
to demonstrate nerve fibers in the dental papilla of any teeth before the twenty- 
fourth fetal week. It was only in the incisors in which calcification of the crown 
appeared well developed that nerve fibers were found to be established through- 
out the papilla. The fibers in many instances did not appear to be associated 
with the blood vessels of the papilla as described by Hammar, and were readily 
identified in many sites where blood vessels were not recognized. In the young- 
est specimen studied, nerves were found in close proximity to all the deciduous 
dental follicles of the mandible. Wassermann* and Weatherford® expressed 
the opinion that no innervation to any of the dental structures was established 
before birth. This, however, does not coincide with our observations, as we 
have already noted. 

While no specific nerve endings were found, distribution of the nerves sug- 
gests that the soft tissues of the lower jaw receive their innervation considerably 
in advance of the time the tooth follicle receives its innervation. Even in the 
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youngest fetus it was possible to find a few fibers in the subepithelial region 
of the oral mucosa. These fibers became progressively more evident in the 
older specimens. 

In the incisors of the 24-week-old fetus, which were the teeth in which 
nerve fibers were first observed, it was estimated that hard-tissue formation of 
the crown had reached the point of being about one-half completed. The stage 
of development was noticeably greater in the incisor regions than in the pos- 
terior regions. This is what one might expect in view of the fact that the inci- 
sors are normally the first teeth to erupt after birth. On this same basis, it is 
reasonable to expect to find nerve fibers in these teeth first, since their maturity 
is reached in advance of all the other teeth. However, this expected correla- 
tion between the development of the tooth as a whole and the establishment of 
its innervation was not confirmed by the study of still older fetuses. The better- 
developed incisors of neither the 30- nor the 38-week-old fetuses contained de- 
monstrable nerve fibers; moreover, the deciduous molars in the oldest of these 
fetuses, although obviously less well developed than the incisors, did contain 
nerve fibers within their pulp. Since there is always a degree of uncertainty 
as to the complete success of staining with most techniques for nerve fibers, 
it is of course possible that the incisors of these older teeth did contain nerve 
fibers which failed to stain. However, the sharp staining of nerve fibers about 
the tooth and in the gum made this seem improbable. In any event, no evidence 
was obtained in this study to indicate that the development of innervation to 
a tooth is necessary for the proper development of that tooth. 

This conelusion as to the lack of dependence of the development of teeth 
on their innervation, while contrary to the concept of Hammar, is supported 
by certain experimental work. Glasstone,’* working with tooth germs of 18- 
to 21-day-old rat embryos, was able to show that they have remarkable powers 
of histologic self-differentiation when cultivated in vitro. Hahn’ obtained 
similar results with the tooth germs of dogs transplanted to the ovaries and to 
the anterior abdominal wall. Edwards and Kitchin’® said that they demon- 
strated an increase in the growth rate of the germs of permanent teeth in the 
dog, after resection of the superior cervical ganglion, and a further increase 
following resection of the inferior alveolar nerve. In view of this latter work 
it may be that nerves do have some regulatory function upon the growth and 
development of the teeth, but certainly a nerve supply to developing teeth 
seems unnecessary to their proper growth and development. 


Summary and Conclusions 

The distribution of the inferior alveolar nerve has been studied in serial 
sections prepared from mandibles of human fetuses 14, 16, 24, 30, and 38 
weeks of age (100, 121, 210, 265, and 394 mm. ecrown-rump length, respectively). 
While in even the earliest stages examined there was a close spatial relationship 
between the fibers of the inferior alveolar nerve and the developing deciduous 
teeth, no fibers were found actually within the embryonic dental pulp except in 
the 24-week-old (210 mm.) and 38-week-old (394 mm.) fetuses. In the ex- 
amination of these two specimens, fibers within the young pulp were observed 
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in the incisor region of the 24-week-old fetus, but found only in the molar re- 
gion in the one aged 38 weeks. Whether or not the development of the inner- 
vation to the pulp of the deciduous teeth regularly varies in regard to which 
teeth receive nerves first cannot be definitely stated from this study, since only 
a single mandible of each group was examined. Within the limitations of the 
material, however, it seems that there may be censiderable variation in the age at 
which nerve fibers first reach the dental pulp, and probably there is no close 
correlation between the development of the tooth and the development of its 
innervation. 
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Anesthesiology 


DEMEROL PREMEDICATION IN THE AMBULATORY PATIENT 


M. I. Suavin, D.D.S.,* WILKES-BarreE, Pa. 


EMEROL is a relatively new drug and claims have been made as to its 

efficacy as an analgesic, sedative, and spasmolytie agent. It was our pur- 
pose to use Demerol clinically on ambulatory patients who presented them- 
selves for exodontia and oral surgery procedures in order that we might evalu- 
ate its effectiveness in producing brief sedation of sufficient potency. 

A synthetie proprietary drug derived from coal tar, Demerol has mor- 
phine-like and atropine-like properties. The analgesic power is close to that 
of morphine and the spasmolytie action is weaker than that of atropine. It 
was first synthesized and introduced by Eisleb and Schaumann’ in Germany in 
1939 under the name of Dolantin. In Great Britain, it is known as Pethidine.? 
In the United States and Canada, it is known under the proprietary name of 
Demerol.’ It is known also as eudolat, D-140, and isonipecaine.* 

This drug is the hydrochloride of the ethyl ester of 1 methyl-4 phenyl- 
piperidine-4 carboxylie acid, and was discovered during the search for an 
ideal analgesic with spasmolytie atropine-like properties. It is related chemi- 
eally to atropine. It is a simpler compound than morphine but both possess a 
piperidine ring.®: ® 

It is a colorless, erystalline powder, readily soluble in water, has a neutral 
reaction and a slightly bitter taste. 


ais Summary of the Action of Demerol 
Pharmacological action: 


1. On pupil, heart, bronchi, and vagus, it resembles that of atropine but is 
less active.” * ® 

2. On bronchi, intestine, blood vessels, it resembles the spasmolytie effects 
of papaverine.® * * 1° 

It resembles morphine as an analgesic and sedative. Certain side effects 

are similar, particularly euphoria.® 

4. It also possesses a slight loeal anesthetie effect which mildly resembles 
that of coeaine.® 


~~ 


Effect on central nervous system: 

1. Generalized depression of central nervous system activity, following 

initial stimulation.” ° 

2. It has no sedative effect on the cough reflex.* ® 

3. The vomiting center is depressed.* ™ 

*University of North Carolina; University of Pennsylvania, graduate D.D.S., 1939: 
Columbia University, Graduate in Oral Surgery, 1947; house staff, Presbyterian Hospital, 
New York City, 1947; Attending Oral Surgeon, Veterans Administration, Wilkes-Barre, Pa. ; 
Oral Surgeon, Mercy Hospital Staff, Wilkes-Barre, Pa. 
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4. It is not as strong as morphine for the relief of pain and not as persistent. 
If given parenterally, relief is effected in about fifteen minutes, reaching 
a peak in forty-five minutes and subsiding in several hours.” * ® 1% 12 

5. Salivary secretions are diminished.* * 1% 1? 

6. The gag reflex is diminished. The tendency toward reflex spasm in the 
pharyngeal constrictor muscles is less than normal.** 


Effects on respiration and circulation: 
1. With the exception of hypersensitive patients, particularly those with 
marked arteriosclerosis, respiratory depression is not usual.'* 
2. Patients with intracranial lesions show a definite fall in respirations upon 
the administration of Demerol.?® 
3. Demonstrable alterations of the circulation are not pronounced except in 
hypersensitive patients in an upright position where a transient drop in 
blood pressure might occur; however, direct cardiac depression does not 
occur with ordinary doses." 
Effects on metabolism: 
No marked metabolic disturbances have been demonstrated. Demerol is 


rapidly destroyed in the liver and to a lesser extent in the tissues of the central 
nervous system. In therapeutic doses, it is metabolized completely.® 


Addiction: 
Demerol may result in habituation. The analgesic sedative effect or the 


occurrence of euphoria might cause a desire for the drug. However, the with- 
drawal of the drug does not produce any untoward reaction. In cases of 
addicts or postaddicts, the unrestricted dosage will cause physical depend- 
ence.1*: 16 

According to Batterman, the addiction liability is much less than that of 
the opiates, and its occurrence in the bona fide practice of medicine will prob- 
ably be rare.'’ 

Barlow® and Weinstein’® contend that continued use of the drug may 
cause habituation but not addiction. On the other hand, Schneck’® reported 
a case of a patient showing symptoms of addiction and withdrawal symptoms 
when Demerol was discontinued. Withdrawal symptoms sufficient to dis- 
courage voluntary discontinuance were also reported by Andrews.”° 

In comparison to morphine, Demerol appears to be the safer of the two 
drugs; nevertheless, the same degree of care should be employed with Demerol 
as with morphine.”* 


Tolerance: 

Tolerance for the sedative effect of Demerol is rapidly developed.** Upon 
the administration of large doses of Demerol to postopiate addicts, a tolerance 
is gained rapidly to the pain threshold effect.** 


Side effects: 

Batterman*’ noted the following side reactions: In bedridden patients 
receiving the drug parenterally, 25 per cent presented side reactions. They 
were of minor importance, not inconveniencing the patient appreciably. Diz- 
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ziness occurred in 22 per cent of the patients, nausea in 4 per cent, vomiting in 
8 per cent. Perspiration and dryness of the mouth were also encountered. 

Higher incidence and severity were shown in the ambulatory patient: 
transient dizziness in 59 per cent, nausea in 26 per cent, vomiting in 26 per 
cent. Weakness and syneope may occur in the ambulatory patient. 

Because of the high incidence of reactions and possibility of syneope, the 
drug should be used with caution in the ambulatory patient. 

Euphoria was demonstrated in about 10 per cent of the cases.*® 


Dosage 


Demerol may be administered orally, parenterally, and intravenously. 
For the ambulatory patient the oral route is considered the best. Intravenous 
injection of Demerol should be given slowly, taking at least two minutes to 
administer 2 ¢.c. (100 mg.).?* 

Age, weight, and psychological make-up should be taken into considera- 
tion when determining the dosage. Also, individual variation to a drug is ex- 
emplified by differences in the rate of absorption, differences in the rates of 
metabolism, and exeretion.’* Batterman*™* suggested dosages of 50 to 150 mg. 
orally or intramuscularly in a single dose or repeated several times a day. 
Weinstein,”® in his clinical observations, stated that 50 mg. should be sufficient 
for the senile patient and from 10 to 50 mg. for children. 

Hori and Gold* use 50 to 75 mg. in a child of 10 years of age, of average 
build; while a child of 5 receives 25 to 35 mg. 


Effectiveness of Demerol as an Analgesic 


The pain threshold test made by Hardy, Wolff, and Goodell*® showed that 
100 mg. of Demerol intramuscularly will allow approximately 80 per cent more 
pain than during the control period. When administered orally, 100 mg. will 
allow for a 50 per cent inerease in the pain threshold. 

In the clinical studies made by Hori and Gold,* the analgesic effect was 
recorded. Fifty patients received Demerol alone. Out of this group, 3 pa- 
tients experienced no pain, 27, slight pain, and 20, considerable pain. They 
also reported a series of 200 patients who received Demerol in lieu of opiates. 
The dosage was 100 mg. Out of the 200 patients, 97 did not obtain sufficient 
relief, and in the cases where sufficient relief was obtained, a large number 
of patients were still apprehensive and restless. 

3atterman’’ maintained that the degree of pain following Demerol ad- 
ministration is dependent upon the severity, duration, and etiology. Con- 
sideration must be given also to the rapidity of destruction of the drug, the 
occurrence of side reactions, and the psychological make-up of the individual. 
In his experience, minor surgical procedures such as dressings, application of 
easts, small incisions, and drainages may be accomplished with greater ease 
and less pain if 75 to 100 mg. of Demerol are given to the patient. 

He went on to state that satisfactory relief can be afforded to the patient 
suffering from nonoperative surgical conditions such as fractures, abscesses, 
cellulitis, and malignancies. 

Demerol gives good relief from arthritic pain and from neuritis.?” 
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The Sedative and Preoperative Effect of Demerol 


Weinstein’? found Demerol ideal as a preanesthetic medication. It is 
particularly valuable in surgery of the mouth and throat where analgesia and 
diminished salivary flow are desired. Therapeutic doses produce slight seda- 
tion. 

Demerol does not induce sleep but sleep frequently follows the relief of 
pain.*® ** With the larger parenteral doses, sleep may be induced, however, 
the patient is easily aroused. The ambulatory patient may complain of drowsi- 
ness at first, but tolerance is developed rapidly to the sedative effect." 

According to Hoffman,** the sedative effect is only moderate, thus permit- 
ting ambulatory treatment and uninterrupted work in many instances. 

Demerol will provide adequate psychic sedation, facilitating the induction 
of anesthesia and reducing the amount of the anesthetic agent required.’ 
Rovenstine and Batterman*’ reported that the sedative effect of Demerol as a 
preanesthetic agent is as effective as morphine. 

Copen*® incorporated 25 mg. of Demerol hydrochloride in 1.75 ¢.¢. of a 1.5 
per cent Monocaine solution. Routine block and infiltration injections were 
made in 55 patients. He reported that his patients became relaxed, coopera- 
tive, and free from fear of the impending dental procedures. The small 
dosage, together with the rapid destruction of the drug, allowed the patient to 
leave his office unaccompanied. 


Demerol in Combination With Other Drugs 

In order to obtain greater sedative and amnesic effect, Demerol has been 
used in combination with scopolamine or the barbiturates.‘ On a 300-patient 
report where Demerol and scopolamine were used, 86 per cent satisfactory 
sedation was reported by Maximov.*' A 1,000-case report by Schumann** 
reported an uncorrected incidence of satisfactory amnesia of 70.5 per cent. 

Gilbert and Dixon* stated that Demerol alone has no amnesic effect. It 
combines well with Seconal when amnesia is sought and noticeably increases 
the potency of this hypnotic. 

Object of This Investigation 


Our object was to evaluate the sedative effects of Demerol in order to 
determine whether this particular drug could be utilized effectively to allay 
the fears of the patient and render him more cooperative for exodontia and 
oral surgery procedures. Our problem was with the ambulatory patient rather 
than with the hospitalized or bedridden patient. This made the problem more 
complex, because when, in the past, one used sedation of sufficient potency the 
duration was so long as to have made it impractical for the ambulatory pa- 
tient. When sedation was of insufficient potency, it failed where it was ealled 
upon to do the most good, in the case of the very hypersensitive and appre- 
hensive patient. 

The literature is replete with contradictory reports, and this ean be 
expected whenever an interpretation of subjective symptoms is attempted. 
For example, the sedative effect reported from clinical observations was 
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recorded to be from slight,’° moderate,?* to on a par with morphine.*® We 
wanted to determine just how Demerol’s sedative powers fit into our par- 
ticular field. 

Another phase of our investigation was to test the analgesic power of 
Demerol. We wanted to determine whether the analgesia would be sufficient 
to obliterate or at least diminish the injection pain caused at the time of 
procaine administration. 

Finally, it was our object to observe the action of Demerol upon the sali- 
vary secretions and the gag reflex. 

Method of Procedure 

This investigation was carried out in the Oral Surgery Clinic, Columbia 
University, School of Dental and Oral Surgery, New York, N. Y. Fifty pa- 
tients were used as a control group and fifty received Demerol preoperatively. 
All patients were selected at random; however, Demerol was administered only 
to those who were accompanied by a responsible person. 

The age grouping of the controlled series in comparison to the Demerol 
premedicated series was about the same. 


TABLE I, AGE RANGE 





NO PREMEDICATION 





DEMEROL PREMEDICATION 
6 cases 10 yr. to 15 yr. 9 cases 10 yr. to 15 yr. 
23 cases 16 yr. to 40 yr. 24 cases 16 yr. to 40 yr. 
21 cases 41 yr. to 71 yr. 17 cases 41 yr. to 69 yr. 
Total Total 
50 cases 10 yr. to 71 yr. 50 cases 10 yr. to 69 yr. 














Demerol premedication of 50 to 75 mg. was used in children under 16 
years of age. All other patients routinely received 100 mg. in one dose. 
Demerol was taken orally. These were considered mean dosages and no con- 
sideration was given to weight or psychological make-up. The prescribed 
forty-five minute time period was allowed to elapse before the patient was in- 


jected with procaine and prepared for operation. 

Demerol was given to all types of patients. No exception was made as 
to age, sex, or race, and all physical findings were accepted with the exclusion 
of those eases disclosing cerebral irregularities.’ All surgical procedures 
were confined to exodontia and minor oral surgery. 

The local anesthesia, the exodontia, and the minor oral surgery were per- 
formed by the various members of the oral surgery staff, the postgraduate 
oral surgery students, and internes. Observations were made by me. 

Observations and records were made as to the psychie and physieal re- 
sponse to the procaine injection, to the surgery, and to the side effects prob- 
ably caused by the Demerol. 

The gag reflex was tested by passing a tongue blade over the soft palate. 

Salivation was judged empirically at the time of surgery. 

All figures shown in the tables represent the number of patients rather 
than the percentage. 
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“Demonstrable sign of pain from injection” was used for the observation 
of the analgesic effect of Demerol. The sign we used was the shirking: the 
attempt to move away when the syringe needle was being inserted. We had 
hoped that the analgesic effect would be strong enough so that the patient would 
not feel the sharp pain of the needle. We found that Demerol was of no benefit 
in this respect. Patients reacted vigorously and in almost equal numbers to the 
pain of injection in both the premedicated and nonpremedicated groups. 

The sedative effects of Demerol as compared to the control group are de- 
picted in the rest of the table. 


Results 


TABLE II. PsycHic AND PHYSICAL RESPONSE TO INJECTION 








TREMORS OR 

IRRATIONAL DEMONSTRABLE | NERVOUSNESS SYNCOPE 
TALK OF FEAR OF SIGN OF PAIN FOLLOWING FOLLOWING 
FEAR NEEDLE FROM INJECTION INJECTION INJECTION 


8 3 





No premedication 9 15 18 








| 
| 
Demerol premedication 3 8 17 | 1 0 





“The irrational talk of fear” was an observation of the conversation that 
took place just before the injection of procaine—it was the exaggerated, emo- 
tional, almost hysterical type of talk. Here, Demerol displayed some sedative 
effect but it was neither dramatic nor significant. 

“Fear of the needle” was evidenced by expression, tenseness, and lack of 
cooperation with instructions. Some sedative effect was evident but again, it 
was not a dramatic effect. 

The “tremors or nervousness following the injection” were caused either by 
a psychic response to the injection or to the reaction of the epinephrine. In the 
nonpremedicated cases, 8 out of the 50 demonstrated such signs, whereas only 1 
out of 50 in the premedicated cases displayed such reactions. This appears to 
be significant. In the nonpremedicated group, one patient became hysterical 
following the injection of procaine. 

As for “syncope following the injection,” we noted three cases in the control 
group. These were all psychic. In the Demerol group, we had no syncope cases 
following injection. 


TABLE III. PSyYcHIc AND PHYSICAL RESPONSES TO SURGERY 








CALM NERVOUS NONCOOPERATIVE | COOPERATIVE 





No premedication 29 21 6 d4 


Demerol premedication 38 12 3 47 











Here we noted whether the patient sat calmly and relaxed or was nervous 
or tense during the surgical procedures. The difference between the control 
group and the experimental group was 9 cases in favor of the Demerol-premedi- 
eated patients. Again, the sedative effect of Demerol was demonstrated, but not 
appreciably. We still had 12 cases out of 50 who were nervous during the sur- 
gical procedures. 
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In the non-premedicated group, 6 patients were noncooperative. The sur- 
geon either continued under great handicap or the patient was given a general 
anesthetic. In the Demerol group, there were 3 noncooperative patients treated 
in a like manner. This was consistent with our sedative findings. 


TABLE IV. GaG REFLEX 























NORMAL | SENSITIVE NOT SENSITIVE |‘ TOTAL 
No premedication 19 18 13 50 
Demerol premedication 6 2 42 50 











Table IV shows that Demerol was of marked benefit in diminishing the gag 
reflex. 


TABLE V. SALIVATION 























| NORMAL | EXCESSIVE DIMINISHED TOTAL 
i ee — | 
No premedication | 45 5 0 50 
Demerol premedication 10 | 0 40 50 





Our findings above show that Demerol inhibited salivary secretion. 


TABLE VI. Sipe REAcTIONS WITH DEMEROI. 








_EUPHORIA | DIZZINESS SWEATING | NAUSEA | VOMITING | HEADACHE | SYNCOPE 
4 20 1 | 2 | 0 | 1 | 4 














All side reactions were relatively transient except in 2 cases. One of the 2 
eases was confined to bed rest for four hours and one for twenty minutes. All 
patients were able to return home unassisted but were accompanied by another 
person. 

Discussion 

For the most part, the accompanied patient is a more apprehensive pa- 
tient than the one presenting himself alone. In this respect, our selection was 
not entirely at random. However, we were looking for a drug that would 
handle such a handicap successfully. The calm, lethargic, nonapprehensive 
patient is no problem. 

The test of analgesia to which we put Demerol proved to be of little value. 
This does not mean that Demerol lacks a strong analgesic effect and has no 
place in our field. We tried Demerol on a very apprehensive patient with a 
painful, compounded mandibular fracture. Demerol, 100 mg. parenterally, 
afforded this patient excellent analgesia and sedation permitting the reduc- 
tion and fixation of his fracture. 

We also used 100 mg. of Demerol parenterally on a woman who needed 
incision and drainage of a peritonsillar abscess. General anesthesia was con- 
traindicated and local anesthesia would have been ineffective if given safely. 
The analgesia given to this patient was excellent. She experienced no pain. 

The sedative action of Demerol! noted in this study consistently showed its 
desirable effect when compared with the control group. In the ambulatory 
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patient, the sedative effect was slight. However, in evaluating this finding, the 
side reactions must be considered. These detract from the importance of the 
sedative effect. 

We agree with Weinstein’® that Demerol produces only slight sedation 
in therapeutic doses. Our observations do not agree with those of Copen*® 
who reported relaxation, cooperation, and freedom from fear in patients to 
whom he administered 25 to 35 mg. of Demerol parenterally. 

Our findings as to side reactions were less than those reported by Batter- 
man,?? 

The suppression of the salivary flow naturally renders the oral operative 
field a better one. 

Since the gag reflex was greatly diminished, it might be that Demerol 
could be employed in the field of prosthetic dentistry. Influence of Demerol 
upon the sensitive patient might afford successful relief from gagging while 
impressions are being taken. In addition, the initial gagging sometimes en- 
countered in the new denture patient might be treated successfully by the ad- 
ministration of Demerol. 


Conclusions 


1. Demerol administered orally to the ambulatory patient produced little 
analgesic effect in controlling pain of the needle prick. 

2. The sedative effect was slight. 

5. The side reactions produced in the ambulatory patient were objee- 
tionable in our elinie. 

4. Salivation was diminished, a valuable adjunct in the field of oral 
surgery. 

5. The gag reflex was diminished. 


Summary 


One hundred patients were used for this study, 50 were used as a control 
group and 50 received Demerol orally for premedication. Exodontia and 
minor oral surgery were performed on these patients, all receiving procaine 
local anesthesia. 

We found the preinjection analgesic action of Demerol ineffective. The 
sedative effect was desirable but slight, the side reactions inconveniencing. 
Salivation was diminished greatly. The gag reflex was inhibited significantly ; 
a facet which might prove to be valuable in the field of prosthetic dentistry. 

I wish to acknowledge gratefully the encouragement and criticism of the late Dr, Daniel 
). Ziskin and to express my appreciation for the aid given me by Dr. Samuel E, Birenbach. 

Demerol used in this study was supplied by Winthrop Chemical Company. 
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Oral Roentgenology 


SIGNIFICANCE OF EXTRAORAL ROENTGENOGRAPHY OF THE 
MANDIBLE IN GENERAL PRACTICE 


MATTHEW Lozier, B.S., D.D.S.,* NEw York, N. Y. 


HILE employment of extraoral roentgenography is rarely essential in 

general practice, knowledge of technique of extraoral roentgenography, 
especially of the lateral view of the mandible, may be found of considerable 
value to the general practitioner. 

This extraoral examination will be particularly valuable in young children 
when the intraoral approach is not possible, in cases of dental and oral pathosis 
when trismus is present, for examination of an extended infection in the retro- 
molar region, and for examination of large areas suggesting pathosis, where 
the intraoral roentgenograph does not cover the involvement. 

Ciezynski’s rule for calculating the proper verticohorizontal angulation, 
through the direction of the central ray at right angles to the imaginary line 
bisecting the angle formed by the plane of the area under examination and the 
plane of the film, a well-known principle in intraoral roentgenography, is 
equally essential here (Fig. 1). Failure to comply with this principle ex- 
plains most of the distortions so frequently observed with this exposure. 

In intraoral roentgenography, the two planes forming the angle, the plane 
of the film and the plane of the area under examination, are necessarily fixed ; 
whereas the plane (path) of the central ray aimed at the imaginary line, bi- 
secting the angle, is variable, inasmuch as it is set each time according to the 
needs of the individual case. 

In the technique, as applied to extraoral roentgenography of the mandi- 
ble, this condition does not exist in the same order. Here, the path of the cen- 
tral ray is fixed, since in order to be transmitted through the tissues under 
examination, the ray must always be aimed in the same (verticohorizontal) 
direction under the angle of the mandible of the opposite side, at about 5° 
below horizontal. 

The plane of the mandible under examination, the plane forming one of 
the sides of Ciezynski’s angle, is also more or less fixed here, since it must al- 
ways be inclined, as much as the patient’s neck will permit, in the direction of 
the side under examination. In other words, the plane must be inclined to the 
right when the right side of the mandible is being roentgenographed, and vice 
versa. This inclination is necessary to prevent any possible overlapping of 
the opposite side of the mandible upon the side to be examined. 


*Former Instructor in Oral Surgery, New York Post-Graduate Medical College Hospital ; 
Former Attending Oral Surgeon, Bellevue Hospital. 
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Fig. 1.—Ciezyski’s rule, as applied in intraoral roentgenography. To establish correct 
verticohorizontal angulation, direct the central ray (A) to imaginary line (D) bisecting the 
ome formed between the plane of the film (C) and the plane of the area under examination 
(B). 


ZN 











Fig. 2.—Author’s technique for the lateral view of the mandible. For minimum distor- 
tion of the area under examination, direct the central ray (A) to the imaginary line (D) 
bisecting the angle formed between the plane of the film (C) and the plane of the area under 
examination (B). 

Film board (Ff) is positioned about one inch below the lower border of the mandible 
under examination. (G), Place on the patient’s neck where the film board rests. 
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The film plane, which forms the other side of the angle, is the primary fac- 
tor in controlling the location of the imaginary line (bisecting the angle), since 
it ean be shifted about. To position it properly, the film plane must necessarily 
be inclined away from the mandible, but this contracted distanee will in no 
way be detrimental to the resulting image. It will be found that the appliea- 
tion of Ciezynski’s rule in extraoral roentgenography of the mandible will allow 
for minimum distortion of the tissues under examination (Fig. 2). 


Technique.—The tried and proved technique for extraoral roentgenog- 
raphy of the mandible can be described briefly as follows. The patient’s head 
is inelined to a side, as much as the neck will permit, in the direction of the 
side to be examined. The patient’s body is to remain at all times perfectly 
erect. The stabilization of the mandible and the clear display of the occlusal 
surfaces of the teeth under examination are important. This can be readily 
accomplished by interposing a bite block between the posterior teeth of the 
opposite side of the mandible. For more accurate anatomic display, alignment 
of the plane of the cusps of the molars and premolars of the side under ex- 
amination with the plane of the floor is advisable. For better general per- 
spective, an 18-inch target-film distance is preferable. The exact location of the 
point of incidence, under the angle of the mandible, should be definitely deter- 
mined first by palpation and then by a pencil marking the spot. 

The film holder or cassette is to be maintained by steady support of a 
grooved film board in the patient’s hand. The 5 by 7 film is preferably placed 
with its shorter surface parallel to the plane of the floor. With this position the 
corresponding portion of the maxilla will also be displayed. The film board is 
to be positioned about one inch below the lower border of the mandible under 
examination, and is to be maintained parallel with the plane of the floor. 

Establishment of proper distance relation of the corresponding cheek and 
side of the nose and the plane of the film. For examination of the ramus 
and molars there should be a distance of about 1% inches between the 
side of the nose and the plane of the film. For examination of the premolars, 
there should be a distance of less than one inch, and for examination of the 
canines and incisors, the nose should be in very close contact with the film. 
Regardless of the distance between the patient’s nose and the film plane, his 
head should be inelined as much as the neck will allow. 

After the patient’s head has been correctly inclined, the approximately 
correct angle of the film plane established, the appropriate nose-film distance 
set, and the point of incidence located with the point of the x-ray cone resting 
against the tissue, the operator stands facing the cone in order to be able to 
align the upper cone-directional line squarely to the plane of the cassette. This 
step establishes correct directional angulation, so essential for undistorted por- 
trayal of the structures to be examined. 

The so-called No-Sereen film is preferable for the examination of the mandi- 
ble, since it allows for better definition, clarity, and contrast, without unduly 
lengthening the exposure time, as is the case when the regular-speed films are 


used. The average of 30 milliampere seconds’ exposure is adequate here. 
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With the employment of this type film, only the inexpensive ordinary film- 
holder or cassette, one without illuminating screens, should be used. To pre- 
vent marring the film surfaces and to add protection against light, the film 


may be loaded with the black paper originally found folded around it. 

The developing of the No-Sereen film may be carried out either by the tim- 
ing method or by the inspection technique. It will be found that the developing 
by inspection is preferable. As soon as the film surface assumes a densely 


dark color, the developing may be considered as correctly completed. In order 
to prevent the film from being lost in the solution, where processing tanks are 
employed, two film clips are connected to the film before it is positioned into 
the developer. 

The fixing, washing, sponging, and drying of the films are carried out in the 
conventional manner. After the film is dry, a notation as to the side of the 
mandible, as well as the date and the patient’s name, can be entered in white 


ink on one of its corners. 


369 East 149TH ST. 





Oral Pathology 


VIRUS DISEASE OF THE MOUTH 


LESTER CAHN, D.D.S., F.D.S.R.C.S(Enc.), New York, .N. Y. 


HAVE divided this paper into two parts. Part I will deal with the nature 
of virus and the pathology, diagnosis, and treatment of virus infections. 
Part II will consider the virus diseases in which the oral cavity is involved 
or affected. 
Part I 


There has been, and still is, much discussion as to whether viruses are 
living agents. Some investigators believe that the elementary bodies, rather 
complex in structure, of the psittacosis-lymphogranuloma group, and the 
smaller ones of the pock diseases, are living agents. Others feel that the 
viruses of some of the plant diseases, which have been shown to be simply 
nucleoproteins, are inanimate, having been formed from the host cell proteins 
through autocatalysis. 

Up to the present, the most one can say of viruses by way of definition is 
that they “constitute a heterogeneous group of infectious agents which are 
smaller than ordinary bacteria and require susceptible host cells for multi- 
plication and activity” (Rivers). 

Pathology.—A virus can thrive and multiply only within a cell and not in 
the intercellular fluid. In this they differ from bacteria. The reaction be- 
tween the virus and the host cell results in characteristic histologic changes in 
the cell. The cell may undergo peculiar degenerations spoken of as ballooning 
and reticular degenerations. In ballooning degeneration the epithelial cells 
swell, take on a rounded form, and, losing their intercellular bridges, become 
separated from one another. The nucleus undergoes a mitotie division and 
some of these cells become multinucleated (Fig. 1). This type of degeneration 
attacks young cells and is thus found in or near the basal layer. The process 
spreads from cell to cell rather rapidly, resulting in vesicular formation 
(Fig. 2). 

Reticular degeneration is due to intracellular edema of the epithelial 
cells, particularly those in the upper strata of the Malpighian layer. The 
nuclei shrink and appear as darkened, rounded bodies. Groups of cells under- 
going this change result in vesicular formation. Adjacent groups of cells 
undergoing reticular degeneration are, for a time, frequently separated by septa, 
of resistant cell walls, so that a multilocular vesicle results (Fig. 3). Later, with 
increased intravesicular pressure, the septa disappear and a unilocular vesicle 
is formed. 


This paper was read before the monthly conference of the New York Institute of Clini- 
cal Oral Pathology, Nov. 28, 1949. 
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Fig. 1.—Ballooning degeneration of cells in an herpetic vesicle on the hard palate. Several 
balloon cells are seen, some with a number of nuclei. 











2.—Herpetic vesicle on the palate. 
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There are also formed within the cell the so-called inclusion bodies (Fig. 
4). These inclusions are seen sometimes in the nucleus, sometimes in the cyto- 
plasm, and oceasionally in both. They represent colonies of the virus en- 
veloped in a matrix. Ballooning and reticular degenerations and the inelu- 
sion bodies have some diagnostic value. 

The inflammatory reaction, particularly of a polymorphonuclear nature, 
accompanying viral infections is usually due to secondary bacterial infection, 
although in some viral infections, uncomplicated by secondary infection, there 
is a characteristic mononuclear infiltration. 


Fig. 3.—Cells undergoing reticular degeneration. Small intraepithelial vesicles are present. 


Viral invasion of cells may also bring about either the destruction or the 
proliferation of the cell. If the action of the agent is slow and not violent, and 
the cells that are attacked are capable of multiplying, hyperplasia may be the 
predominant change. This is seen in the Rous sarcoma and in the virus papil- 
loma. If the virus is virulent, or if the cells are incapable of reproducing, 
cellular destruction results. For example, in rabies and in poliomyelitis, the 
infected cells undergo dissolution. 


Viruses exhibit a great deal of selectivity both of species and of tissues. 
Some viruses attack only a certain type of experimental animal. Some show 
marked cellular tropism. The herpes virus will attack cells of all three em- 
bryonal layers. The virus of molluscum econtagiosum thrives only on epi- 
dermal cells, while that of rabies and poliomyelitis is neurotropic. 


As was stated, the virus may live and multiply only within a cell, and fur- 
thermore this must be a healthy cell. Rivers and others have observed that 
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unhealthy rabbits are less susceptible to vaccine virus than are healthy ani- 
mals, and that undernourished mice show less reaction to certain encephalitis 
viruses than do normal ones. These observations have led to the conclusion 
that viruses have no synthesizing powers and must depend upon a living, 
healthy cell for their metabolic requirements, truly as Sir Patrick Laidlaw 
said, “the supreme summit of parasitism.” 





Fig. 4.—Inclusion bodies in molluscum contagiosum. 


Susceptibility to virus infections is influenced somewhat by age, sex, 
climate, nourishment, and genetic background. There are apparently sea- 
sonal tides when certain virus infections are more prevalent. For example, 
herpetic gingivostomatitis seems more prevalent in the spring; poliomyelitis 
in the late spring and summer. Natural immunity is variable, but age plays 
an interesting role. ° Clinical psittacosis is unknown in children; almost all 
deaths are in persons over 40. 

Age also plays an important role in the virulence of a viral infection. 
Measles, mumps, and chicken pox are usually spoken of as diseases of child- 
hood, and their occurrence at this time of life is usually not of serious import. 
However, these same diseases in the adult may prove very severe, if not fatal. 
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Immunity depends largely on the production of antibodies. These may 
be induced by a spontaneous attack of the disease or an experimentally in- 
duced attack, or through the use of a vaccine. This type of immunity is 
spoken of as active, acquired immunity. 

There is also passive, acquired immunity. This is brought about by the 
introduction into a normal person of serum containing antibodies recovered 
from an actively immunized person or animal. 

Many viral diseases are believed to confer lifetime immunity. This is 
supposedly so of such diseases as measles, mumps, herpes zoster, and anterior 
poliomyelitis. On the other hand, attacks of herpes simplex, common cold, 
and influenza confer no immunity. The presence of antibodies is no criterion 
as to the duration of the immunity, for in herpes, antibodies persist throughout 
life and yet recurrent attacks of the disease take place. No satisfactory an- 
swer to this problem has as yet been given. 

Of late, another type of immunity in regard to viral infections is being 
studied. This immunity is not dependent upon the presence of humoral anti- 
bodies. It is spoken of as the “interference phenomenon.” By introducing a 
harmless or mild strain of a virus, the activity of a more virulent variety can 
be blocked. This may account for the reported cures of recurrent herpes sim- 
plex by vaccination with smallpox vaccine. The mechanism is not quite under- 
stood but it is thought that a milder virus, requiring the same metabolite of 
the cell that the virulent one does, uses it up, so that there is none for the sur- 
vival of the virulent agent. 


Chemicals have been shown to act in a similar way. Certain polysaccharides 
will interfere with the implantation of virus in host cells. They do this by 
uniting with the cell receptor that ordinarily would have united with the virus. 
‘Interference phenomenon’’ has important therapeutic implications. 


Transmission 


Virus diseases are usually highly contagious. The virus may gain en- 
trance into the tissue through implantation, for example, rabies; by direct 
inoculation into the blood stream either through some insect vector, like the 
mosquito causing yellow fever; or transmitted through an infected hypodermic 
syringe which may be an important vector in the causation of infectious 
hepatitis; or by entrance through the respiratory or alimentary tract through 
droplet transmission, as occurs in herpes and influenza. 


Diagnosis 
The diagnosis of viral infections is frequently difficult. Laboratory tests 
for the detection of viral infections are complicated and costly and some 
feasible only in special research laboratories. Some of the simpler tests are 
fortunately applicable to oral virus infections. The blood count is often sug- 
gestive. Oral viral infections, uncomplicated by secondary bacterial infec- 
tion, may show a leucopenia with a relative lymphocytosis, particularly in 
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the early stages of the disease. The following is a blood count suggestive of 
a virus infection: 


Hemoglobin 12.6 Gm. (80 per cent) 
Red cells 4,170,000 
White cells 4,500 
Platelets 140,000 
Polys, nonsegmented 2 per cent 
Polys, segmented 55 per cent 
Lymphocytes 29 per cent 
Abnormal lymphocytes 6 per cent 
Monocytes 8 per cent 


There is a slight anemia, leucopenia, and a moderate increase in nonsegmented cells. 
There are a few atypical lymphocytes suggestive of a virus infection or an early stage 
of infectious mononucleosis. 

Also in some viral conditions a rather distinetive monocyte may be found. 
Histologic examination of a vesicle may show the characteristic degenerations 
of the cells and inelusion bodies. The heterophile or sheep cell agglutination 
test, diagnostic for infectious mononucleosis, can usually be done in the well- 
equipped clinical laboratory. 


Treatment 


The treatment of virus diseases up to a very short time ago was more or 
less ineffectual. The majority of them did not respond to the sulfonamides or 
to penicillin or streptomycin as did the bacterial diseases. This was due to 
the fact that virus is always intracellular and could not be reached by these 
agents directly. Nonetheless, the sulfonamides and penicillin did prove to be 
fairly efficient against the psittacosis-lymphogranuloma group of diseases. 
Since these drugs could not act upon the virus directly, it is thought that 
they act by disturbing the enzyme systems of the host cells and in this way 
prevent the multiplication of the virus. 

With the production of aureomycin and chloramphenicol (Chloromyecetin) 
we have now a much more efficient approach to the treatment of some virus 
diseases. Aureomycin is effective against psittacosis, lymphogranuloma ve- 
nereum, and atypical pneumonia. Lately clinical evidence has been published 
showing that aureomycin is useful in herpes zoster and in some incidences of 
herpes simplex. 

Part II 
Virus Diseases Involving the Oral Cavity 


In speaking of viral affections of the oral regions one must consider not 
only those that produce clinical oral disease but also those caused by viruses 
that can gain entrance into the body either through the oral cavity or oro- 
pharynx. 

Herpetic Gingivostomatitis.— 

Clinical Picture-——The gums become beefy red and swollen, frequently 
covering a portion of the crowns of the teeth, and there is usually a patchy 
exudate on the gums. Here and there discrete, shallow ulcers may be seen 
on the palate, lips, tongue, or on any portion of the oral mucosa or throat. 
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Small vesicles may also be found. The draining lymph nodes are early and 
painfully involved. Malaise is present and the temperature is elevated. It is 
higher in children than in adults. 

The disease attacks for the most part children but it is not rare among 
young adults. It seems to be most prevalent in the spring. 


Etiology.—The direct cause of the disease is the herpes simplex virus. 
This virus is found in the saliva and in vesicular fluid. Antibodies may be 
found several weeks after the initial infection and the antibody titre remains 
high throughout life. However, in spite of the continual presence of these 
antibodies there is no lasting immunity to herpetic simplex virus infections. 

The virus is transmitted through the saliva and its transfer is commonest 
in early childhood, although transmission through this source in the adult is 
by no means rare. 

Herpetic gingivostomatitis is infectious and epidemics have been re- 
ported. Several members in one family have been attacked. It is quite pos- 
sible that so-called epidemics of Vincent’s gingivitis have in reality been at- 
tacks of this form of gingivostomatitis. 


Diagnosis.—Although the diagnosis is quite easily made from the clinical 
picture, the disease has wrongly been confused with Vincent’s gingivitis. The 
latter is usually confined to the gingivae and attacks the interdental papillae, 
causing them to disappear through ulceration. In herpetic gingivitis the 
interdental papillae are not singled out but are swollen and red in econjune- 
tion with the rest of the gum. The Vincent ulcer is fairly large and deep; 
the herpetic one is usually small and shallow. A smear from a Vincent lesion 
is characteristic, disclosing the spirochete and fusiform bacilli to the almost 
total exclusion of any other variety of microorganism. There is nothing diag- 
nostie about the smear made from a ease of herpetic gingivostomatitis. 

Saliva or some material from a lesion can be rubbed into the searified 
cornea of a rabbit. If the herpes virus is present, keratitis and occasionally 
encephalitis will develop. The antibody titre of the serum can be determined, 
but one must remember that these antibodies appear only during convalescence 
and have no diagnostic value except to confirm one’s previous clinical diagnosis. 

The condition lasts from ten days to two weeks. In very rare instances 
secondary infection by the Vincent conglomerate of microorganisms may 
supervene. 

Treatment.—Up to now the treatment has been symptomatic: sedatives 
and local anesthetics for the relief of pain; antiseptics for the prevention of 
secondary infection. The local application of a dye may be helpful, for it has 
been shown by Woods that a neurotropie virus given intraperitoneally to mice 
ean be prevented from attacking the nervous tissue by the injection of trypan red. 

Lately aureomycin has been warmly advoeated for the treatment of the 
herpes virus. 

In the past few years there have been varying syndromes reported, wherein 
a severe gingivostomatitis was accompanied later by lesions of the skin and 
other mucous membranes. These syndromes have been deseribed under such 
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names as the Stevens-Johnson syndrome, Klauder’s syndrome, and erythema 
exudativum multiforme. These conditions may be of viral origin just as non- 
bacterial exudative tonsillitis and pharyngitis are now thought to be. It is 
well to bear all these syndromes in mind, for they may start with oral lesions. 


Recurrent Aphthae.—The recurrent aphthous lesion of viral origin must 
be distinguished from other types of aphthae, some of which are purely trau- 


matie in origin. 

The viral aphthae may occur in crops or singly and can appear anywhere 
on the oral mucosa. They are painful, small, discrete, shallow ulcers, covered 
by a yellowish-gray surface and usually surrounded by a red halo. Their 
first appearance is a small vesicle which is short-lived, and the ulcer quickly 


forms. 

They are caused by the herpes simplex virus, and Burnet believes that in 
many instances the initial infection had taken place in early childhood, and 
that after the first clinical manifestation of the disease, the virus remained 
dormant in the cells throughout life to be reactivated from time to time under 
a varying number of stimuli. Among these stimuli are trauma, for example, 
aphthae following the injection of procaine, endocrinologie changes, menstrual 
aphthae, and allergy, aphthae following the eating of certain foods. 


Treatment.—Painting the lesions with a local anesthetic such as 4 per cent 
Butyn, or 2 per cent Pontoeain hydrochloride affords relief, as does the coagu- 
lation of their surface with 10 per cent nitrate of silver. 

Vaccination with smallpox vaccine has its advocates. Reports have been 
variable with this form of treatment. The patient is vaccinated once a week for 
eight weeks. The rationale for this treatment can be explained by the theory 
of interference phenomenon. Vitamin B, (thiamin) has been advised. The 
dosage suggested has ranged from 1 mg. to 50 mg. a day. The reports again 
are variable. Some claim success with this treatment, others do not. A eol- 
league, who is afflicted with recurrent attacks of aphthae, claims that he can 
abort them by the ingestion of 30 mg. of thiamin. 

When one knows that the eating of certain foods induces the formation 
of aphthae, they of course should be avoided. Menstrual herpes can at times 
be prevented by the administration of the proper hormone in the form of 
either estrogen or progesterone. This method of treatment should be under- 
taken only by a competent endocrinologist. 

Herpes Labialis.—Herpes labialis, the cold sore or fever blister, has 
exactly the same etiology, pathogenesis, and treatment as has the intraoral 
aphtha. The contributing causes may be respiratory disease, protracted fever, 
and some debilitating disease. The actinie rays of the sun also may bring 
them out. 

Herpes Zoster.—Herpes zoster, sometimes spoken of as shingles, is a very 
painful and aeute infection of the posterior root ganglia or their cranial 
equivalent, the gasserian ganglia, accompanied by crops of vesicles in areas 
supplied by affected sensory nerves. Adults are chiefly affected. 
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The disease is caused by a virus which is believed by many to be identical 
with that causing varicella, chicken pox. When the zoster virus invades the 
gasserian ganglion the eruption appears in some part of the distribution of 
the fifth nerve. Any one of the divisions may be involved, and the disease is 
usually unilateral. Vesicles may appear on the skin, and on any part of the 
mucosa of the mouth and pharynx. Exquisite pain usually precedes the erup- 
tion of the vesicles. In one case that came under my observation severe 
necrosis of the mandible took place. 


Treatment.—Treatment with aureomycin is becoming increasingly suc- 
cessful. 


Infectious Mononucleosis.—This disease attacks chiefly children and young 
adults. The mouth lesions are varied. There may be severe ulceration which, 
because of the lymph node involvement, a marked lymphocytosis with a great 
increase in the white cell count late in the disease, and atypical monocytes, 
may closely simulate leucemia. On the other hand, the mouth may simply be 
sore without any clinical signs to account for the discomfort. Geographic 
tongue may be present. Gingival bleeding, with the formation of petechiae 
in the oral mucosa, may also be a symptom. A bleeding tendency is particu- 
larly interesting, for now it is believed by some that the virus of infectious 
mononucleosis and the virus of infectious hepatitis are the same, and bleeding 
is quite common when the liver is diseased. A ease of infectious mononucleo- 
sis accompanied by both jaundice and thrombocytopenia has recently been 
reported by Goldbloom and Lieberson. I have also seen a case of thrombo- 
eytopenic purpura as a complication of infectious mononucleosis. The mouth 
lesions were gingival bleeding and petechiae. 

Early jaundice, which may be the first sign of infectious hepatitis, may 
be seen as icteric staining under the tongue and the floor of the mouth. 

According to Kracke the diagnosis of infectious mononucleosis can be 
made by the characteristic blood picture. In the early stages there is leu- 
copenia. As the disease becomes more developed the white cell count increases 
and may reach quite high proportions. There is a marked increase in the 
lymphocytes, many of which are atypical. The blood picture may well be 
confused with leucemia by one not an expert in hematology. 

By the use of the heterophile antibody test, a diagnosis can be made with 
certainty in most cases. Serial dilutions are made of the patient’s serum, and 
into these are placed standard quantities of sheep red cells about four days’ 
old. The blood serum of patients with infectious mononucleosis will strongly 
agglutinate the sheep erythrocytes. A positive test of 1:64 or above indicates 
infectious mononucleosis. Occasionally, the test may not be positive in the 
early stages of the disease, but will become so as the condition progresses. 

In rare instances, sternal puncture may have to be resorted to, particu- 
larly if the heterophile antibody test is negative and the lymphocytes are 
markedly abnormal. : 

In about 20 per cent of cases the Kahn and Wassermann tests are positive. 
This, of course, beclouds the issue, but one should be very cautious about 
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labeling the disease as one of the manifestations of syphilis. The Wassermann 
becomes negative, as does the heterophile test, within a few weeks after the 
disease is cured. 

The condition is self-limiting and rarely fatal. 

There is a milder variant of this disease that is frequently misdiagnosed 
as Vineent’s gingivitis. This condition is seen in young adults. The inter- 
dental papillae are swollen and red. The lymph nodes are tender and usually 
palpable. The pericoronal tissues in the third molar region may be involved. 

The smear, while perhaps showing some spirochetes and fusiform bacilli, 
is not typical of Vincent’s gingivitis. 

The blood count will reveal a leucopenia with an increase in lymphocytes 
and monocytes, and one finds the same type of cell that one sees in infectious 


mononucleosis (Fig. 5). 


Fig. 5.—A “monocytoid” lymphocyte, the so-called Downey cell. This type of abnormal 
lymphocyte is found in the blood smear in infectious mononucleosis and in “monocytoid 
gingivitis,” 


The diagnosis is made from the clinical picture, the noncommittal morpho- 
logie smear, and the blood picture, particularly finding the “monocytoid” 
lymphocyte of infectious mononucleosis. 

Treatment.—The treatment of monocytoid gingivitis is symptomatie. 
Aureomyein may be tried. 

Mumps.—Every practitioner has had a patient come in with a swelling 
and some pain that was thought at first glance to be an alveolar abscess and 
which eventually proved to be mumps. The parotid glands are usually in- 
volved first; often one parotid gland is swollen and then several days later the 
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other becomes involved. This may be followed by enlargement of the sub 
maxillary and sublingual glands. The tissues surrounding the salivary gland: 
become edematous, and often this swelling may be marked. Fever is moder 
ate and may appear a few days before the glands swell. 

In some instances there may be no apparent salivary gland involvement 
but simply a slight swelling and redness about the opening of Stensen’s duct 
or Wharton’s duct. As a matter of fact, the enlarged and swollen Stensen’ 
duct caused by mumps virus may occur more frequently than frank parotitis 
The virus may cause severe involvement of the nervous system, and Francis 
speculated whether some cases of such involvement without salivary gland 
involvement may not be due to trauma in the mouth. 

There is an affection that attacks infants; it is known as salivary inclusion 
disease. The presence of the virus is indicated by large inclusions which dis 
tend the nuclei of infected cells and by less frequent smaller cytoplasmic 
inclusions. The inclusions are most often seen in the ductal epithelium. In 
fections were more common in association with whooping cough than in random 
cases. 

Salivary virus is commonly found in animals, particularly rodents such as 
guinea pigs, rats, and mice. 

As a general rule the diagnosis of mumps is not too difficult, particularly 
if there is a history of exposure. The blood count usually reveals a moderate 
leucopenia with relative lymphocytosis. When in doubt, the virus can be grown 
in the allantoic fluid of the embryonated egg, or by noting a rising antibod) 
titre by complement fixation tests. 


Other Virus Diseases in Which the Mouth Is Implicated.—I should like to 
mention other virus diseases in which the mouth is implicated. In some of 
these, early symptoms may appear in the mouth. For example, the Koplik 
spots of measles are frequently found before the rash appears. Mollusecum 
contagiosum has been reported, as has lymphogranuloma venereum. The 
dentist, who constantly uses hypodermie syringes, should be aware of the fact 
that infectious hepatitis can be transmitted by contaminated needles ani 
syringes. 

Lastly, but of great importance, poliomyelitis must be considered. It i 
now generally agreed that the virus of this disease gains admission into thi 
tissues through the mouth and oropharynx. The virus has been recovere 
from swabbings of the tongue and pharynx, and numbers of cases of bulba 
poliomyelitis have been reported following tonsillectomies in epidemic areas 
Aisenberg and Grubb showed that the virus of poliomyelitis introduced int: 
carious teeth of monkeys can produce the disease in these animals. Thes: 
facts point to the evident conclusions that the elimination of caries may be | 
preventive measure against the disease and that no surgery within the ora 
cavity, at any rate elective surgery, should be performed during an epidemi 
of this disease, or even during the season when the disease may be mos 
prevalent. 
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METASTATIC DYSGERMINOMA OF THE MANDIBLE 


JOSEPH G. KosTRUBALA, M.D., Ertc W. THurston, M.D., AND 
MarvIn KE. Cuaprn, D.D.S., Cutcaco, IL, 


History 


Ii patient, a 16-vear-old girl, began to feel pain and numbness in the right 

lower jaw in August of 1948. She presented herself with this complaint in 
the Oral Surgery Clinie, where a thorough examination revealed the presence of 
sound teeth, and she was dismissed with the explanation that nothing was wrong. 
The examination included x-rays and special vitality tests of the teeth, both 
revealing no significant abnormal findings. 

A month later, she returned to the clinic complaining of pain which was 
now intermittent and of greater intensity. X-rays and vitality tests were 
negative, but clinical examination revealed the last molar on the right side to 
be somewhat elevated and loosened. Because of these findings, the tooth was 
removed under local anesthesia. The extraction was simple and not compli- 
sated. She was discharged with instructions to return in one week for obser- 
vation. 

On her return a week later, the alveolar socket which under normal con- 
ditions should have been healed, presented a mass of tissue, “spleenlike” in 
color and consistency. She still had some pain present although in a lesser 
degree. Because of the unusual appearance of the tissue filling and protrud- 
ing from the socket, it was decided that a histologic examination be made. 
The pathologic diagnosis after examination of the slides indicated the pres- 
ence of a tumor, the character of which could not definitely be described, but 
was suggestive of malignancy. X-rays of the mandible showed no significant 
changes. The socket showed a tendency toward healing, but because of the 
presence of possible malignancy, it was decided that further investigation was 
necessary. 

She was admitted to the hospital on Oct. 13, 1948, for a work-up. 

Examination on admission revealed a_ well-developed, well-nourished 
young girl 16 years of age, complaining of pain in the right jaw, lower teeth, 
and right eye since August, 1948. Examination of the eyes, nose, and pharyns 
revealed normal findings. There was an evident swelling of the right side o! 
the face, and oral examination revealed a swelling near the angle of the jav 
in the area of the recent extraction site. The socket was completely healed ai 
the time of examination, and only a slight dimple indicated the former posi 
tion of the tooth. There was no bleeding and no ulceration present. The 
mucosa overlying the swelling was somewhat pale. Externally and below the 
angle of the mandible, there was a hard, tender mass. There were no cervica! 


glands which could be palpated elsewhere in the neck. The thoracic cage was 


From the Department of Surgery, Division of Plastic Surgery, St. Mary of Nazaret 
Hospital, and from the Department of Oral Surgery, Loyola University, School of Dentistry. 
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symmetrical, the breasts were virginal and bell-shaped, and no masses or 
tenderness could be elicited on palpation. Examination of the lungs revealed 
no significant findings. The heart was within normal limits in size and shape. 
There were no murmurs and no arrhythmia. There were no glands or masses 


in the axilla or the groin. The abdomen was flat and no masses or viscera 


could be palpated. There was no tenderness or rigidity. Rectal examination 


revealed a small uterus, freely movable and not tender. Adnexal palpation 


revealed no masses or tenderness. Reflexes were physiological. 


Fig. 1.—Photomicrograph of tissue removed from the alveolar socket following extrac- 
tion. There are bundles of decep-staining pleomorphic cells surrounded by stroma of connective 
tissue. 


Laboratory Examination.—Laboratory examination showed the follow- 
ing: R.B.C., 4,000,000; hemoglobin, 11.5 gr.; color index, 0.9; W.B.C., 6,100; 
polymorphonuelear leucocytes, 59; lymphocytes, 35; monocytes, 6. Urine ex- 
amination was negative. X-rays of the chest showed calcifications in the left 
hilar region, but these were healed. No other abnormalities were seen. The 
right lower jaw showed nothing abnormal that could be recognized except a 
possible area of recent extraction in the second molar region. This area ap- 
peared slightly moth-eaten. Past history revealed a fracture of the mandible 
on the left side seven years previously. 

Menstrual History.—The onset started at the age of 11 and continued in 
a twenty-one-day eyele with two days of dysmenorrhea and two days of flow. 

Course in the Hospital.—The microscopic slides obtained from the Oral 
Surgery Department were re-examined, but no definite conclusions as to the 
nature of the tumor could be ascertained. Clinically, the pain was becoming 
more intense and constant. A week after her admission to the hospital. an 
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operation was performed under general endotracheal anesthesia. A submandib- 
ular exposure of the mass was made. Two frozen sections were made and 
examined, but again no definite diagnosis could be made. It was difficult to 
determine the presence or absence of malignancy. In fact, the frozen sections 
showed no definite indications of a malignant tumor. Because of this, an ex- 
cision of the tumor and the surrounding bone was done, leaving a thin sliver 
of bone along the lower border of the mandible. The tumor, the teeth, and the 
surrounding bone were removed in one mass. Closure was effected in layers; 
no drains were placed. The postoperative course was uneventful, the patient 
was discharged eight days after the operation, and no diagnosis had been 
made. She was given a postoperative course of radiation to the region of the 
right body of the mandible. 


Fig —Roentgenograph of the mandible on admission to the hospital. There is evident 
absence a. ‘oo second molar, and the bone in the vicinity posterior to the first molar shows 
rarification. 


After the operation, the pain was entirely absent and there was general 
improvement. This continued until six weeks after her discharge from the 
hospital when she began to complain of pain in the back with radiation down 
the right thigh and leg. 

Examination revealed no significant findings in the site of the former 
operation. Examination of the right lower extremity and back was entirely 
negative except for a suggestive Babinski reflex on the right side. Heart and 
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Fig. 3.—Photograph of sections removed at operation. These sections contain the entire tumor 
mass including the teeth. 





Fig. 4.—Postoperative roentgenograph showing the extent of the removal of the bone with only 
a sliver remaining representing the lower border of the body of the mandible. 
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lungs were negative. The abdomen was negative. Bimanual rectal examina- 
tion was negative. Because of the persistent pain, the patient was again hos- 
pitalized on Dee. 11, 1948. 

On admission, she complained of pain in the pelvis with radiation down 
both legs, low back pain extending upward along the entire spine, substernal 
pain on respiration, fever, and night sweats. The temperature on admission 
was 101.2°. 


X-rays of the lumbar spine and pelvis showed no bony abnormalities. 


X-rays of the chest showed a circular area of consolidation along the right 


border of the heart about an inch and a half in diameter. In the right hilar 
area, there was another area of consolidation somewhat smaller in diameter. 
The roentgenologist’s impression was that these were metastatic lung involve- 
ments. Laboratory examinations were negative: R.B.C., 4,000,282; 82 per 
cent hemoglobin; W.B.C., 5,100; urinalysis negative. Re-examination of the 


breasts revealed no findings. 


Course in the Hospital.— The patient ran a septic fever, temperature rang- 
ing from 101.2° to 103.5°. Pain was controlled by narcoties. 

Re-examination of the pathologie slides made of the tumor removed was 
done by a number of pathologists and a number of possible diagnoses were 
made. These included (1) neuroma, (2) neurofibroma, (3) sarcoma, (4) ear- 
cinoma, (5) adamantinoma, (6) carcinoma of the breast, and (7) carcinoma of 
the ovary. 

Because no definite diagnosis could be made, supportive and_ palliative 
treatment was given the patient, but it became evident that a downhill course 


Christmas in order to allow her to spend the holidays at home. She was re- 
admitted on Dee. 29, 1948, with complaints of constant pain in the back, hips, 
legs, and chest. 

Male hormones in large doses were tried on the basis that this was a sex- 
linked neoplasm, but because no beneficial results were obtained, these were 
discontinued. X-ray of the chest showed increased spotty evidence of eon- 
solidation which appeared as metastatic lesions involving both lungs. The 
configuration was suggestive of carcinoma. Examination of the lower dorsal 
spine, ribs, lumbosacral spine, and pelvis showed moth-eaten decalcifications 
of the bodies of the third and fourth lumbar vertebrae which were thought to 
be presumably due to metastasis. There was also an area of roughening and 
decalcification with soft tissue reaction of the right ilium. 

Her course continued to be downgrade and the pain was exeruciating and 
constant, requiring frequent morphine therapy. 

She expired on Jan. 18, 1949, roughly six months after the onset of pain 
in the right jaw. During the last few days of her life, she ran a septie fever 
from 97° to 105°. 


The patient died without a definite diagnosis. An autopsy was performed 
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Autopsy Findings 
The peritoneal cavity showed no excess fluid or gas. Examination of the 
various organs revealed no abnormal findings. The uterus was of normal size 
and no significant changes were noted on section. The left ovary measured 
3 by 2 by 2 em. and presented a smooth surface. On section, it contained only 





_ Fig. 5.—Photomicrograph of the tumor tissue removed at operation. There are distinct 
bundles of pleomorphic cells with scanty stroma and marked destruction of the bone. 
Fig. 6.—High-power photomicrograph of the tumor showing the characteristic cells vary- 
ing in size and presenting numerous mitoses. Histologic study of the right ovary revealed 
Similar cytologic findings. 
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a few follicles. The right ovary measured 5 by 5 by 4.5 em. On one surface 
there was a small bleb containing blood-tinged liquid. On section, the ovary 
was composed completely of soft, clear, homogeneous tissue grossly suggesting 
tumor. There was no enlargement of the regional lymph nodes. A mass of 
tumor tissue measuring 2 em. in diameter was noted on the anterior surface of 
the left ilium. The lumbar vertebral bodies appeared gray instead of the usual 
red. 


Fig. 7.—Roentgenograph of the lungs four months after the onset of symptoms, showing spotty 
consolidation of both lungs strongly suggesting metastatic lesions. 


Examination of the contents of the thoracic cavity revealed large masses 


of gray tissue surrounding the larger vessels in the superior mediastinum. 


The lungs presented many lobular nodes protruding from the surfaces, the 
surface itself being covered with a yellow fibrinous exudate. There was a small 
quantity of clear yellow liquid which filled each cavity. The trachea. bronchi, 
and esophagus were partially compressed by large mediastinal masses. The 
lungs together weighed 2,000 Gm., and on section there was almost complete 
replacement of lung tissue by tumor tissue. The very little normal tissue re- 
maining was found to be edematous. 

Microscopic examination of the ovary revealed a loose stroma enclosing 
many masses of anaplastic tumor cells with many mitoses. Sections of the left 
ovary revealed occasional small areas of hyperchromatic cells resembling those 
of the right ovary. Otherwise, no significant changes were noted. 
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The tumor masses found in the lungs contained cells identical with those 
found in the right ovary. The same cells were found in sections made from 
the vertebrae and from the ilium. 

Microscopie examination of the liver, pancreas, kidneys, and adrenal 
glands showed no pathologie changes. 

Pathologie diagnosis was dysgerminoma of the right ovary with metasta- 
sis to the mandible, ilium, vertebrae, and lungs. 


Discussion 


As early as 1907, Perthes made a statement that metastasis of carcinoma 
to the mandible was extremely rare. Since that time, this statement was sub- 
stantiated by the apparent paucity of reports on metastatic involvement of the 
mandible by carcinoma. 

Adair and Herrmann, in 1946, reviewed the literature on metastatic car- 
cinoma invading the mandible. They were able to find only eleven reported 
eases of carcinoma of the breast metastasizing to the lower jaw. They re- 
ported an additional five cases. In the same year, Byars and Sarnat recorded 
two cases of metastasis to the mandible, one from the breast and one from the 
thyroid. Other primary sites of carcinoma having a tendency to metastasize 
to bone and which have been found extremely infrequently to involve the man- 
dible are the prostate, lung, rectum, and kidney. 

As a rule, the disclosure of the presence of mandibular metastasis was 
associated with evidence of involvement of other bones, and usually some time 
elapsed between the excision of the breast and the occurrence of metastasis. 
Byars and Sarnat were able to diagnose a carcinoma of the thyroid from the 
histologie examination of tissue removed from a tumor of the mandible. Al- 
though epidermoid carcinoma of the mandible is not rare, it is generally 
agreed that metastatic carcinoma from distant primary foci is considered a 
rarity. Several interesting theories are presented by Adair and Herrmann 
with the attempt of explaining the relative immunity of the mandible. Be- 
sause lymphatics have not been demonstrated in red bone marrow, it is be- 
lieved that cancer cells reach the bone by way of the blood stream and lodge 
in the thin-walled vessels of the red bone marrow. It is significant that red 
marrow is not usually found in the adult mandible. 

In 1925, Meyer reviewed all reported eases in the literature to that date 
and pointed out that dysgerminoma was most frequently found in hermaph- 
rodites and pseudohermaphrodites. It was Meyer who first used the term 
dysgerminoma to replace such names as large round cell carcinoma, embryoma, 
sex cell carcinoma, and seminoma. In 1911, Chenot recognized the similarity 
of dysgerminoma to a tumor of the testis, and he applied the name of semi- 
noma to it beeause he thought that this tumor was derived from the anlage 
of the seminiferous tubules. A year later, Pick advanced the thought that the 
tumor now known as dysgerminoma was derived from chorionic villi, that it 
was teratoid in character, and he applied the term of chorioepithelioma ecto- 
dermale to it. 
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Histogenesis of Dysgerminoma 

The discussion indicates that no general agreement exists as to the histo- 
genesis of dysgerminoma. It is apparent, however, that the theory advanced 
by Meyer is most widely accepted. Ile was of the opinion that the cells of 
dysgerminoma are derived from the indifferent germ cells with a potentiality 
of developing both the male and female gonads. Undoubtedly this conelusion 
was reached because of the relative frequency of occurrence of this tumor in 
hermaphrodites and pseudohermaphrodites. 

Dysgerminoma has been found to occur more frequently in the right 
ovary. Because the right ovary develops later and to a lesser degree than the 
left, it is considered as a significant fact embryologically. In adult birds, 
there is a single ovary and oviduct on the left side. The right ovary and duet 
are present in the embryo, but almost entirely disappear before hatching. 
From the viewpoint of developmental anatomy, if undifferentiated tissue re- 
mains behind, the probability of it being found in the right ovary is greater 
than in the left. It is believed that dysgerminoma originates from such un- 
differentiated embryonic tissue and it follows that this tumor should be found 
more often to involve the right ovary. Statistically, about 48 per cent of the 
eases reported were found in the right ovary, 26 per cent in the left ovary, 
and in 26 per cent the tumor was found to involve both ovaries. 


Prognosis and Treatment 

The prognosis in cases of dysgerminoma is much disputed. In the experi- 
ence of Seegar, the degree of microscopic differentiation could not be relied 
upon in distinguishing a benign from a malignant tumor. The appearance of 
gonadotropie substance in the urine is likewise unreliable as a guide to prog- 
nosis, because of the searcity of such determinations reported to date. Seegar 
concluded from his study of fourteen cases that there is no correlation between 
the frequency of mitotic figures in the sections, and the degree of malignancy 
of the tumor is indicated by follow-up studies of these cases. 

The treatment of choice for dysgerminoma is excision of the ovary in- 
volved by the tumor without removing the uterus and the opposite ovary. Be- 
cause this tumor is usually found in young adults, it is desirable to preserve 
the childbearing function. This is of less or of no importance in hermaph- 
rodites and patients having other sexual underdevelopment. Dysgerminoma 
has been found to be very responsive to radiation and is compared to mye- 
loid and lymphoid tumors in its radiosensitivity. Treatment of dysgerminoma 
with radiation has been found to produce much better results than the treat- 
ment of the seminoma involving the testicle. 


Conclusion 
This ease presents a relatively rare tumor metastasizing to a location 
which is least commonly affected by metastatic growths. 
The whole subject of dysgerminoma of the ovary presents a rather wide 
divergence of opinion among the writers as to its embryological development, 


degree of malignancy, and radiosensitivity. 
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Seegar, in 1948, presented a complete review of cases published to that 
date, and made a statement that dysgerminoma was not found to metastasize 
to the lungs. 

In 1946, Pendergrass and Selman reported one case of dysgerminoma with 
widespread metastases involving the bones of the skeleton and the skull. In 
addition, metastases were found in the lungs. Their patient, an 11-year-old 
girl, first complained of a swelling of the right orbit. The mass was inecom- 
pletely removed and a diagnosis of myxosarcoma was made. The true diag- 
nosis of dysgerminoma was made on necropsy examination. 

Most writers agree that radiation therapy is effective, although Custer 
made a statement that x-ray therapy has not proved to be of value. There are 
a few writers who are inclined to believe that dysgerminoma is a functioning 
ovarian tumor, but the predominance of opinion to date is that dysgerminoma 
falls into the category of nonfunctioning ovarian tumors. The degree of 
malignaney can be determined only by the mortality reports and these vary 
from 35 to 60 per cent. But there are writers who refer to dysgerminoma as 
only slightly malignant. Frequently the first manifestation of a dysgerminoma 
is revealed by the presence of an abdominal tumor which usually increases in 
size rapidly. This case presents many similarities to the cases reported pre- 
viously, and also presents many features which have not been previously de- 
seribed. The original tumor involving the right ovary remained small and 
could not be detected clinically. There was no tenderness nor abdominal dis- 
comfort. There was no sexual maldevelopment. Its first manifestation in the 
mandible as a metastatic lesion added to the difficulty of diagnosis because of the 
extreme infrequency of mandibular involvement by metastasis. Early x-ray 
diagnosis of the mandible was of little help in spite of the marked involve- 
ment of the bone. 

Shackman and Harrison demonstrated how extensive bony metastasis may 
be without there being any demonstrable abnormality. They concluded from 
their studies that metastatic tumor tissue may fill the marrow spaces and yet 
leave the bony architecture unaltered. They further coneluded that so-called 
normal roentgenograms cannot exclude the presence of even extensive bony 
metastasis. This case certainly is an example of such involvement. The dif- 
ficulty in arriving at a diagnosis based on histologic findings was due to the 
fact that no such cases were ever recorded, as well as by the fact that many of 
the characteristics were altered in the metastatic lesion. 


Summary 


A ease of dysgerminoma of the ovary was presented which manifested it- 
self first by a metastatie involvement of the mandible with a rapid downgrade 
course terminating in death within six months after the onset of pain in the 


jaw. 
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THE HISTOLOGIC CHANGES OF THE GINGIVAL TISSUES IN 
HEALTH AND PERIODONTAL DISEASE 


A Preliminary Report 
JOSEPH L. Bernier, D.D.S., M.S., F.D.S.R.C.S.(ENa.),* Wasuineton, D. C. 


NY analysis of the histologic changes in the periodontium from health to 

disease at once suggests the need for determining the physiologic thresholds 
of these states. Since a static relationship between the structures of the perio- 
dontium does not exist in health, the assessment of alterations in disease is ex- 
tremely difficult. A further complicating factor is the presence of the teeth 
with their functional adaptability to the oral environment which is unique in 
the mouth in comparison with other specific areas of the body. Numerous his- 
tologic studies have determined the functional relationship of the gingival and 
periodontal structures, and while academically this knowledge is essential, it 
does not provide a vantage point from which the changes in clinical disease 
ean be recognized. The lack of established histologic standards in a sense in- 
validates many of the present outlines of gingival and periodontal diseases. It 
is obviously impossible to define the limits of normality, either histologically 
or clinically, with respect to the gingivae and periodontium, unless data con- 
cerning the appearance of what is considered the clinically healthy mouth are 
correlated with its histologie structure. 

During recent years, the impression has been gained from the examination 
of large numbers of gingival specimens and block sections of the jaws that sel- 
dom, if ever, is there complete absence of inflammatory change in the perio- 
dontium, no matter what its clinical condition. This suggests that gingivitis and 
periodontal disease should be considered merely the overemphasis of existing 
inflammatory reactions. It is agreed by most investigators that specific informa- 
tion on this point would be of great value as it would provide more realistic 
data on which to base classifications of periodontal diseases. 

A study of gingival biopsy specimens from clinically healthy mouths 
and block sections collected during the past twenty years has been undertaken 
in the Dental and Oral Pathology Section of the Armed Forces Institute of 
Pathology. This work has not progressed sufficiently far to permit other than 
a superficial analysis of trends, but certain characteristics have been observed 
so consistently as to justify a preliminary report. The material on which this 
study is to be based comprises 1,400 gingival biopsies and 965 block sections of 
either maxilla or mandible, each containing from two to four teeth. The re- 
search is being undertaken in terms of interdental areas of which there is a total 


of 7,538 from both gingival biopsies and block sections. All block sections 
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have been obtained at autopsy and in many instances clinical data are 
incomplete, but this deficiency has not seriously influenced interpretation of 
the histologic observations. The more adequate records accompanying the 
gingival biopsies have made elinical correlation possible. 

The present investigation has been undertaken with the view to deter- 
mining what percentage of clinically healthy mouths exhibit areas in which 
inflammatory changes are apparent histologically, and to what extent these 
changes must be manifest before clinical disease is recognizable. Orban’s' 
recent work on the surface characteristics of the gingivae added greatly to our 
ability to interpret the structural characteristics of the clinically healthy 
oingivae. 

The ‘‘Normal’’ Gingivae 

It is necessary to formulate a concept of the structural characteristics of 
the gingivae and periodontium as they might appear in the absence of any 
pathologie influence, since it is presumably from such a state that deviations 
oeeur. In addition, age changes which are physiologic must be given full 
consideration in such an analysis. It is of more than academic importance to 
suppose that true normality, in the histologic sense, probably does not ever 
exist in the gingivae and periodontium. This, of course, remains an assump- 
tion, as no definitive data are presently available on this point. The de- 
termination of the degree of tissue alteration which must precede the clinical 
appearance of disease would furnish basie and valuable information. 

The problem of analyzing tissue change in order to determine the threshold 
beyond which alteration in inflammation must be considered pathologie is 
difficult because no means exist for measuring accurately the primary quanti- 
tative or qualitative cellular and vascular changes in terms of their clinical 
manifestations. Such an assessment is of vital importance since the alterations 
in the filtration mechanism of the capillary bed have a profound effect on local 
tissue metabolism. This is particularly true in the mouth where, because of 
the physiologic maneuverability of the teeth and their supporting structures, 
such tissue alterations oceur constantly at a subclinical level. An investiga- 
tion such as this, therefore, can provide only a tentative basis for determining 
the character and extent of gingival inflammation in subelinical and clinical 
states in terms of early vascular and cellular changes. The resulting data, 
however, will provide a valuable index for further analysis of the histologic 
changes in recognized clinical and subclinical states. 

In a previous report? I suggested that the primary histologic manifestation 
in gingivitis and periodontitis is the exudative form of inflammation, this being 
the recognized cellular and vascular response of tissue to most nonspecifie agents. 
The granulomatous or productive form of inflammation is the reaction 
usually noted when specific irritants have been introduced and does not oceur 
in periodontal disease. 

The examination of our specimens thus far has shown that gingival tis- 
sues, regardless of their clinical appearance, are never entirely free from in- 
flammatory changes. These changes may be very early vascular manifesta- 
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tions and, therefore, difficult to evaluate. This observation confirms a suspicion 
long held by many investigators. The phenomena associated with the in- 


flammatory reaction are profoundly influenced by local environmental factors. 
For instance, the distribution and degree of cellular and vascular changes in 
the pulp are quite different from those in the gingivae or periodontium. The 
resulting clinical manifestations in pulpitis are in such sharp contrast and so 
pathognomonie that, if correctly interpreted, may be employed as diagnostic 
criteria. Yet the basic reaction in both pulp and periodontal inflammation is 
essentially the same, even though the type and character of cells participating 
in gingival inflammation often vary greatly from those in pulpal inflammation. 
In the former, the small lymphocyte and plasma cell usually predominate, 
whereas the vascular phase of the inflammatory reaction in the pulp is much 
more intense, resulting in the retention of granular leucocytes for a greater 
period of time. Gingival and periodontal inflammations, although often 
initially acute, soon become chronic, with the appearance of robust cellular 
forms in great quantities. The factors which determine this chronicity, and 
which apparently have a conspicuous effect on the clinical appearance of the 
gingivae, are introduced by local and general states. There can be little doubt, 
therefore, as to the role such factors play in the ultimate production of perio- 
dontal disease. 


Initial Alterations in the ‘‘Normal’’ Gingivae in Gingivitis 

Even though the clinical.appearance of the gingivae and the anatomic 
characteristics of the teeth are modified with age, it is possible to recognize the 
‘‘*normal’’ picture in the dentition and periodontium at various times of life 
and to correlate it with the corresponding tissue alterations. The histologic 
changes which take place during the life span, however, are seldom without 
superimposed inflammation, so that only rarely are the changes of age seen in 
the absence of a clinical or subelinieal form of gingivitis. 

Although in the earliest clinical manifestation of gingivitis there may be 
little alteration in the depth of the gingival crevice or in the relation of the 
gingiva to the tooth, slight hyperplastic change can usually be detected in the 
crevicular epithelium in the form of thickening of the stratum malpighii. 
This alteration, although minimal, is important, especially as it is often mis- 
interpreted as a normal manifestation. Of equal importance, however, is the 
presence of a cellular infiltrate which is almost pathognomonic. Loosely 
arranged collections of from three or four to several dozen small lymphocytes 
lie between separated bands of fibrous connective tissue. As a rule, they 
are located above the alveolar crest fibers on the buceal and lingual, and 
above the transseptal fibers interproximally. Usually small pools of edem- 
atous fluid provide the matrix for these cell collections. Similar areas are 
noted in the superficial gingivae, particularly between the free gingival and 
alveolar crest fibers. 

Intracellular edema is noted in the gingival epithelium, particularly at the 
crest. This is the earliest change leading to the ‘‘sponginess’’ associated with 
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incipient clinical gingival disease. This change, while minimal, is a reaction 
to trauma and other forms of irritation, particularly infection, and is so uni- 
versally noted that it should probably be regarded as a feature of ‘‘normal’’ 
gingival tissue. It must be remembered that the changes described are limited 
to the superficial gingival tissue, seldom penetrating below the uppermost 
point of the epithelial attachment. The increase in collagen, regularly ob- 
served in aging and searring, is in part referable to these changes. 

It is becoming evident in this study that while earlier histologic changes 
may occur they cannot be detected by the ordinary means. Inflammatory cells 
may occasionally appear in the upper portion of the periodontal membrane, 
but they apparently do not interfere with the epithelial attachment or con- 
tribute to pocket formation at this stage. Their importance is potential in that 
subsequent irritation or infection produces an elakoration both qualitatively 
and quantitatively in the cellular and vaseular responses which may become 
sufficiently intense to induce clinical manifestations. 


The Cellular Infiltrate in Gingivitis 

Of particular interest is the initial character of the cellular infiltrate and 
the changes it undergoes as gingival disease progresses. In the earliest stages 
of inflammation, granular leucocytes are sparse. Having once appeared, they 
do not persist for long, indicating the presence of factors other than infection, 
which apparently decrease the necessity for extensive phagocytosis. Small 
lymphoeytie forms appear early and, as the inflammation increases in intensity 
and age, increase in number. It is well known that plasma cells occur with 
regularity and in quantity in gingival disease, even to the point of masking 
other cells of the infiltrate. The source and purpose of these cells and their 
predilection for the gingivae are not clearly understood. Apparently they 
are associated with chronicity, increasing in number as the inflammatory 
process progresses. It has been suggested that these cells induce the forma- 
tion of immune globulins, not only locally, but also at distant points where 
lymphocytes are formed. In well-established gingival disease, they often be- 
come so closely packed in the interstitial zones as to simulate plasmocytoma, 
but their diffuse arrangement and obvious association with inflammation pre- 


clude such a diagnosis. 


The Vascular Changes in Gingivitis 

In the earliest stages of exudative inflammation, all vascular changes are 
primarily alterations in the capillary filtration mechanism and are not demon- 
strable in the usual histologic preparations. The phenomenon of ‘‘sludging”’ 
occurs, and exudates are produced as the result of increased permeability per- 
mitting the escape of plasma, blood proteins, and antibodies. This initial 
dilatation of the capillaries, while significant in the inflammatory process, does 
not represent a prominent visible change in these small vessels. Yet, in the 
gingival specimens examined, some evidence of telangiectasis and lymphan- 
giectasis could always be noted. These changes are apparently terminal and 
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not associated with early vascular alterations in inflammation. Such an ob- 
servation, therefore, indicates that the inflammatory process had progressed 
beyond its vascular and exudative stages. This is a reasonable assumption, since 
only after the inflammatory process, which is irreversible, has progressed to 
the point of stimulating the histohematogenous cells can endothelial activity 
be observed. These histohematogenous cells, the endothelial cells, macro- 
phages, and fibroblasts, become active only in repair or when the acute phase 
of the inflammation has passed into the subacute or chronic phase. It hardly 
seems possible that all of these phenomena can be attributed to trauma since, 
while it is possible for inflammation to persist to its chronie state in the 
absence of bacteria, it is unlikely, since tissue tone and resistance are lowered, 
and it is upon such a background that infection thrives. 

On the basis of these observations, it would seem that all gingival tissues, 
regardless of their clinical appearance, show some evidence of inflammation. 
It is, therefore, likely that in every mouth there is evidence of either clinical or 
subelinieal gingivitis. 

Discussion 


The suggestions made in this paper represent an analysis of the trends 


observed in the examination of over seven thousand interdental areas. It is 
logical to assume that the final interpretations will strongly substantiate the 
present indications; therefore, it now appears that certain current considera- 


tions of gingival and periodontal disease may require further evaluation. 
Previously I suggested’ that gingivitis and periodontitis be defined in terms 
of their basic tissue reaction. Because this reaction is unmistakably associated 
with nonspecific etiologic agents, the usual clinical manifestations of gingivitis 
and periodontitis must be regarded as histologically nonspecific. If this view 
is accepted, the markedly different tissue changes seen in stomatitis gravidarum, 
for example, should not be included in the same category as the nonspecific 
inflammations. 

Even though this investigation suggests the presence of early tissue changes 
in the gingivae, no matter what the clinical condition of the area may be, two 
problems still await solution. First, is the early inflammatory response always 
associated with infection or merely with physiologic influences and, second, 
should the diagnosis of gingivitis be made on the basis of altered clinical states 
without concern as to the tissue changes? These are the practical points since 
treatment of a single diseased area in the mouth is essential if extension of the 
process is to be prevented. Clinical recognition of such areas as indicating 
the presence or absence of gingival disease has been the criterion in this in- 
vestigation. The overlapping of the histologic manifestations of gingivitis and 
periodontitis has been emphasized. The basic reaction in gingival and perio- 
dontal disease is decidedly different from that seen in dental caries. Further- 
more, the progressive nature of the reaction results in recognizable signs and 
symptoms marking the successive stages of gingival and periodontal disease. 
Because of this, it seems entirely impractical to attempt clinical evaluation of 
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gingival and periodontal disease with a view to establishing a clinical index. 
At best, such an evaluation would be erude and lacking in the preciseness of 
the index now employed in connection with dental caries. 

Bacterial stains were not made in this study, because failure to identify 
causative organisms in the slides could not be interpreted as eliminating the 
possibility that such organisms were present. It is unlikely that inflammation 
would exist for any length of time in the gingivae in the absence of infectious 
agents, in view of the heterogenous oral flora and the many avenues of en- 
trance of organisms into the gingivae. Moreover, even though the presence 
of bacteria in tissue does not necessarily infer infection, the superimposition 
of potentially pathogenic organisms in tissue already exhibiting evidence of 
lowered resistance to physiologic trauma strongly favors the subsequent ap- 
pearance of infection. It is hoped that further research may provide reliable 


information on this point. 
Conclusions 


Currently in the Dental and Oral Pathology Section of the Armed Forces 
Institute of Pathology a study is being made of. more than seven thousand gin- 
gival and periodontal specimens to determine the degree of change noted his- 
tologically in clinically healthy gingivae. 

Observations to date indicate that no interdental area, regardless of its 
clinical appearance, is without some evidence of vascular and cellular change. 

It is suggested that the early changes are associated with primary infection 
rather than trauma alone,.and that incipient gingival disease, often subclinical, 
should be regarded as present in some area or areas of all mouths. 
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A METHOD OF COUNTING ORAL BACTERIA 


JOHN B. LEWIS AND ANN IIARTMAN, JERSEY Crry, N. JJ. 


HE counting of oral bacteria, particularly lactobacillus, in saliva has at- 

tracted a great deal of attention as a possible method of determining the 
effectiveness of various methods of caries reduction or prevention. Correlation 
between the numbers of lactobacilli and caries has been reported by Becks' and 
his co-workers. <A recent paper by Boyd, Cheyne, and Wessels? contradicts this 
premise of correlation. Becks* reported that he used the Hadley* method of 
counting Lactobacillus acidophilus, while Boyd does not give the method used. 

While the problem of counting the number of bacteria in a cubic centimeter 
of saliva is not insurmountable, when this number is used as a measure of caries 
activity, certain other factors are involved which greatly influence the correla- 
tion of these observations. 

Of these factors, the one responsible for the greatest error is that in col- 
lecting the specimen. The number of bacteria in saliva collected by chewing 
a paraffin plug is not necessarily representative of the true oral population. 
The uncounted numbers of bacteria in cavities and crevices of the teeth and the 
immeasurable factor of salivary flow contribute errata of such magnitude that 
even accurate counts may be meaningless. 

Another unpredictable factor contributing to the difficulty of relating the 
numbers of L. acidophilus to the caries rate is the variation in pumbers of bac- 
teria in the mouth from week to week’ and even from hour to hour. 

There are also difficulties attendant to methods of counting. We have found 
no medium which is completely specific for only one organism. With the Hadley 
modification of Kulp’s tomato juice agar, the recognition of lactobacillus colonies 
is not absolute, as other organisms show similar growth forms. We have adopted 
a medium which, while open to the same criticism, plainly indicates all acido- 
genie colonies, which are probably as significant as L. acidophilus. In over two 
hundred randomly chosen colonies which were stained and examined micro- 
scopically, not one showed organisms other than lactobacilli. However, we have 
since isolated several organisms on this medium which were not L. acidophilus. 
We estimate an error of 5 per cent to 10 per cent in counting other organisms 
as lactobacilli. 

Many workers have reported methods of counting bacteria, which may be 
divided into two major classifications as follows: 

1. The Direct Method—not distinguishing between living and dead or- 
ganisms. 

2. The Culture Method—only counting organisms able to grow on the 
medium used. 
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The accuracy of all methods is subject to the cumulative errors of dilution, 
distribution of the organisms in the media, and the ability of the organism to 
reproduce when transferred. The difficulty in starting with a known number 
of hacteria per cubie centimeter is so great that evaluation of any method must 
he largely statistical whereby the errors are appraised, generalized, and rein- 
tegrated into the count. 

As a first step in a project to determine whether correlation existed between 
L. acidophilus (or acidogens) and cavity formation rate, we examined the 
methods of counting used by various workers. Since Kesel® * and Becks* re- 
ported the use of the Hadley method, this technique was chosen as a starting 
point. 

Upon detailed examination of the Hadley method it is apparent that the 
dilutions are inaccurate. The saliva samples were made up to 10 e.c. from pa- 
tients giving 2 to 8 ee. This gives 20 per cent to 80 per cent of the bacterial 
count of the original saliva. As the saliva is not measured, it is impossible to 
determine within any reasonable range its dilution at this point. The only eal- 
culation given is for the dilutions of 1:5 and 1:20, which exeludes completely 
the first dilution which may extend from 1:5 to 4:5, introducing a gross error. 


TABLE I, COMPARISON OF EFFECTIVE TO THEORETICAL DILUTIONS WITH THE HADLEY METHOD 











SIZE OF 
SALIVA HADLEY DILUTIONS TRUE COUNT HADLEY COUNT 
SAMPLE 1:50 1:200 OF BACTERIA/ OF BACTERIA/ PER CENT 
C.c. EFFECTIVE DILUTIONS C.C. C.C. ERROR 
:- 1:250_ 1:1,000 1,000 5,000 500 
5 1:100 1:500 1,000 2,000 100 
8 1:62.5 1:250 1,000 1,250 25 





Also, the technique of shaking thirty seconds by hand does not permit re- 
producible samples to be taken on the same saliva, as the bacteria are clumped 
and distribution is poor.® 

A method using indicator media was devised by Snyder,* but unfortunately 
there are many acidogens in saliva and their rate of acid production is im- 
mensely variable. Because of this, the Snyder technique has not been found 
useful as it more accurately portrays the speed of acid production by the or- 
ganism rather than the number of organisms. 


Media 


An investigation of various media was made to find a starting point for 
the development of a method. Purple trypsin digest agar was most promising. 
However, the numbers of organisms which grew upon it and the luxurious 
erowth of the acidogens, which changed the color of the indicator before the 
colonies fully appeared, made its use too difficult for routine techniques. 

The media in Table II were tried. 

From these, the Hadley medium and the Snyder bromeresol green medium 
were chosen as being best suited to our purposes. Further investigation showed 
the Snyder medium to be superior for the recognition of colonies and for speed 


in counting. 
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Due to our difficulties in obtaining reproducible counts from the same sa- 
liva, we were forced to the conclusion that the distribution of bacteria in the 
saliva was faulty. To remedy this we obtained a Boerner shaker and, by, shaking 
the collection tubes with glass beads for various times, we found that two min- 
utes’ shaking produced maximum counts. It was impossible, however, to break 
all the chains of lactobacillus into single organisms; therefore all counts showed 
from one-half to one-sixth the number of single bacteria. 


TABLE II 











OTHER 
MEDIUM FORMULA pH L. a. ORGANISMS 





Peptonized milk Difco’ 3.5 Best broth Poor 





Tomato juice agar Kulp ) Very good Poor 
Difco 
Trypsin digest agar Cheplin ; Excellent Excellent 
Difco 
Purple lactose agar Difco .! Fair Poor 
Lactose broth Difco 4 Poor Poor 
Purple trypsin digest Difco + 0.0025% e Excellent Excellent 
agar Bromcresol 
purple 
Thioglycollate fluid Brewer 2 Poor Excellent 
Difco 
Purple beef glucose agar Lewis : Poor Not tested 
Tomato juice agar Difco + ¢ 5. Very good Very poor 
(Hadley) agar 
Beef dextrose broth Lewis ‘ Fair Poor 
Bromeresol green dex- Snyder Best agar Very poor 
trose agar 





Apparatus 


Boerner shaker and special bar. 

Glass beads, 0.33 mm. in diameter. 

Shell vials, O.D., 20 mm., I.D., 18 mm., H., 69 mm., with No. 2 rubber 
stoppers. 

Test tubes, 16 by 150 mm. 

Test tubes, 11 by 100 mm., with shell vials, O.D., 14.5 mm., I.D., 11.7 mm., 
H., 25 mm. 

Petri dishes, 15 by 100 mm. 

Pipettes, 1 ¢.¢c., graduated in 0.01 ¢.e. 

Pipettes, 1 ¢.c., graduated in 0.1 ¢.¢. 

Thermoregulated water bath with booster, 45° C. 

Quebee colony counter, preferably “dark field.” 


Materials 


Paraffin plugs—made by heating paraffin until sterile (about one hour at 
50° ©.) and pouring into suppository molds. Plugs are bullet-shaped, maxi- 


mum diameter, 11 mm., height, 31 mm. 
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Medium used is the so-called ‘‘Snyder Test Agar’”’ made by Difco Labora- 
. A 
tories, Det roit, Mich., of the following formula: 


Bacto Tryptase 20 Gm. 
Bacto Dextrose 20 Gm. 
Sodium chloride 5 Gm. 
Agar 20 Gm. 
Bromeresol green, 

indicator grade 0.02 Gm. 
Water, 4q.s. 1,000.0 e.c. 


Diluent: Sterile 0.85 per cent sodium chloride solution. 


Method 


1. Collection of Specimen.—a<A sterile rubber stoppered shell vial with 
three glass beads is used to collect the saliva. A paraffin plug is chewed for three 
minutes alternating from side to side. The saliva is expectorated from time to 
time as it is excreted. 

2. The sample is shaken for two minutes on a Boerner shaker to diffuse 
the organisms thoroughly, and then 1 ¢.c. is transferred to 9 ¢.c. of sterile saline 
solution in a 16 by 150 mm. test tube with three glass beads and shaken for two 
minutes. This gives a final dilution of 1:100 as 0.1 ¢.c. is used per plate. If 
necessary, as in some eases with very high counts, 1 ¢.c. of this dilution is added 
to 9 «ce. of sterile saline and shaken two minutes, as above. This likewise pro- 
duces a 1:1,000 dilution. 

(Note: The violence of shaking is adjusted by raising or lowering the 
suspending bar and/or the counterbalance flask. The agitation used is just less 
than that required to throw the rubber stoppers out of the tubes. ) 

3. Four ¢.e. of liquefied bromeresol green agar is placed in an 11 by 100 mm. 
test tube capped with a shell vial and maintained at a temperature of +45° C. 
in the water bath. One-tenth ¢.c. of the dilution is then added and the tube 
shaken gently by hand for one minute (foaming results if the Boerner shaker 
is used). This is then poured on Petri dishes previously poured with 15 e.c. 
of the medium. The tubes are drained for a slow count of five. The dishes are 
then rotated to cover the surface evenly and allowed to cool on a level surface. 
They are then ineubated at 37° C. for seventy-two hours. 

4. Counts are made using the Quebee dark-field colony counter. If less 
than 100 colonies oceur, the whole plate is counted. If more than 100 colonies 
occur, two rows of 8 squares each at right angles to one another are counted and 
the result multiplied by 3.975 and the dilution, to give the number of colonies 
per cubie centimeter of saliva. Colonies which become jade green from the 
medium are counted. Colonies which do not absorb the dye are arbitrarily dis- 
arded even though they may change the color of the surrounding medium by 


acid production. 
Experimental Verification of Accuracy 


Ten separate dilutions were made of four salivas representing four ranges 
of numbers of lactobacilli. Two experienced workers counted each plate twice, 
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TABLE III] 


WORKER 
SALIVA NO, 1* SALIVA NO. 2 SALIVA NO. 3 [ SALIVA (NO. 4 
— a 











PLATE COUNT COUNT COUNT COUNT COUNT COUNT | COUNT | COUNT 
NO. NO. 1 NO. 2 NO. 1 NO. 2 NO, 1 NO. 2 NO. 1 NO. 2 





290 280 =| 16,300 | 16,700 80,300 | 83,900 | 227,000 209,000 
180 210 21,900 21,900 80,300 81,900 218,000 | 209,000 
210 200 21,500 22,700 100,600 98,600 165,000 163,000 
290 280 21,500 22'300 86,300 83,500 179,000 187,000 
200 230 19,100 17,900 81,900 70,800 159,000 | 158,000 
310 340 16,300 16,700 98,600 98,600 | 200,000 | 202,000 
250 250 21,900 21,900 83,900 87,400 171,000 | 180,000 
220 220 21,900 | 21,900 80,800 86,700 218,000 | 211,000 
180 180 17,900 19,100 83,900 83,500 | 227,000 | 226,000 
10 220 230 19,500 | 21,500 82,700 80,300 | 171,000 | 170,000 

Avg. 235 242 “19,780 | 20.260 | 85,930 | 85,520 | 193,500 | 191,500— 























WORKER 
SALIVA NO, 1* | SALIVA NO, 2 SALIVA NO, 3 SALIVA N NO. 4 


COUN = COUNT 
No. 1 NO, 2 











PLATE COUNT couNT | COUNT COUNT COUNT COUNT 
NO. NO. 1 NO, 2 NO. NO. 2 no. 1 NO, 2 








237,000 | 240,000 
174,000 | 180,000 


200 210 22.300 | 21,900 81,500 87,100 
240 220 21,500 22,300 101,800 85,000 
270 270 23,100 | 21,900 80,700 79,500 198,000 188,000 
250 230 18,700 17,500 71,200 77,900 178,000 176,000 
370 340 16,700 18,300 93,800 93,000 | 235,000 227,000 
270 260 19,900 20,700 89,000 94,600 | 172,000 | 173,000 
260 240 23,100 23,500 94,600 92,600 | 230,000 220,000 
190 200 19,900 20,700 81,100 80,300 224,000 217,000 
220 240 21,900 20,300 81,500 | 83,900 | 148,000 165,000 

Avg. 259 250 20.380 | 20,340 85,550 | 85,500 | 202, 100— ~ 201,300 — 


320 290 — 16,700 | 16,300 80,300 81,100 _ - "225,000 | 227,000 
| 
| 
| 





























*Shows 1:10 dilution; all other “dilutions are 1:100. 


independently, without knowledge of each other’s results. The counts were 
rounded and evaluated statistically, the rounding possibly contributing to the 
error. 

The results of the separate counts are shown in Table III; the averages and 
errors are shown in Table IV. 


TABLE IV 


WORKER A 





SALIVA 
OF SUB- COUNT STANDARD STANDARD COUNT STANDARD STANDARD 
JECT A DEVIATION ERROR B DEVIATION ERROR 

NO. # % # % = %e 
235 47 20.00 15 6.38 242 47 19.40 15 
19780 2304 11.64 727 3.67 20260 2403 11.86 759 
85900 7454 8.67 2360 2.74 85500 8265 9.66 2614 
194000 27315 14.07 8638 4.45 192000 23202 12.08 7337 
WORKER B ei me 











SALIVA 
OF SUB- COUNT STANDARD STANDARD COUNT STANDARD STANDARD 
JECT A DEVIATION ERROR B DEVIATION ERROR 


NO. # %e # % # %  # = % 





1 259 55 21,2 17. 6.56 250 41 1640 #413 + 5.20 
2 20380 2418 11.8 765 3.75 20340 2297 11.30 726 3.56 
3 85500 8400 9.8 2834 3.30 85500 5790 6.77 1833 2.14 
4 202000 32150 15.9 10167 5.03 201000 26946 13.30 8461 4,18 
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Grand Averages 
Standard deviation 13.36 per cent 
Standard error 4.23 per cent 
The standard error was 4.23 per cent, which, for a bacteriological method, 
is excellent. The standard deviation of 13.36 per cent is of equal excellence. 
More variance was noted in counts of 250 or lower and 190,000 and higher, 
which detracts from the greater accuracy at 20,000 and 90,000 bacteria per 
cubie centimeter. 
Summary 
The inherent errcrs in methods of counting bacteria in saliva are discussed. 
A method of counting oral bacteria is described which, when statistically 
appraised, shows an average standard error of 4.23 per cent and average stand- 
ard deviation of 13.36 per cent on counts of salivas ranging from 250 to 200,000 
bacteria per cubie centimeter. 
The greatest accuracy was obtained on counts of 20,000 and 90,000 bacteria 
per cubie centimeter. 
The variation between two workers is shown to be negligible. 
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BILATERAL OCCURRENCE OF DENTAL CARIES. A STUDY IN 
OREGON STATE COLLEGE FRESHMAN STUDENTS 


DeMETRIOS M. HaApsimarkKOs, D.D.S., M.S.D., M.P.H., AND 
CLARA A, Strorvick, PH.D., CORVALLIS, ORE. 


N A number of studies on dental caries in human beings, it has been observed 
that the occurrence of the disease is bilaterally equal. Observations for this 
phenomenon have been confined to the condition of individual types of teeth, 
mainly first permanent molars.’ Reeently Knutson and Armstrong’ reported 
that in a group of school children who served as controls in their experiments 
with topical application of sodium fluoride, the number of teeth attacked by 
‘aries at the end of a two-year period was bilaterally equal. Moreover, in a 
recent study bilateral symmetry of incidence of dental caries was observed in 
laboratory animals.® 
The purpose of the present paper is twofold: (1) to determine from the 
dental records of a group of college students this characteristic peculiar to 
‘aries attack in terms of DMF teeth (Decayed, Missing, Filled) ; (2) to see if 
the phenomenon of bilateral occurrence of caries can be utilized in the field 
of publie health dentistry as a simplified but accurate technique for measuring 
the dental status and dental needs of large population groups. 


Material and Method 


Subjects for the present study were freshman students attending Oregon 
State College. In order to have a homogeneous group, those students who 
were residents of the state, according to the registrar’s records, were consid- 
ered for an examination. Resident students who had served in the Armed 
Services during World War II were excluded. The dental examinations 
were carried out by means of mouth mirror, explorers, and posterior Bite- 
Wing radiographs. However, the data reported here are exclusive of the eari- 
ous lesions detected by posterior Bite-Wing radiographs. <A detailed presenta- 
tion of the dental status of the freshman students has been published else- 
where.® All examinations were made by one of us (D.M.H.) ; therefore, varia- 
tion in caries diagnosis was minimized. 

The carious lesions recorded were those which usually can be observed on 
a careful clinical examination. Observations on third molars were not made. 
Teeth missing were assumed to have been lost because of extensive caries. In 
some instances, however, where upon questioning the student stated other rea- 
sons, such as, lost by accident or extracted because of orthodontic treatment, 


no recording was made. 


From the Department of Foods and Nutrition, Oregon State College. 

This paper is one of a series of an epidemiological study on dental caries in selected 
population groups of Oregon made possible through appropriations by the Oregon State Legisla- 
ture to the Department of Foods and Nutrition, Oregon State College. The Extension Women’s 
Council of the State of Oregon was instrumental in obtaining the fund. 


1206 





BILATERAL OCCURRENCE OF DENTAL CARIES 1207 


The dental caries experience of the subjects was measured by a summation 
of the following four items: (1) filled teeth, (2) teeth with untreated caries 
indicated for filling, (3) teeth missing as a result of caries, (4) teeth indicated 
for extraction because of extensive caries. Items 3 and 4 were combined to 
show the total tooth mortality, according to the method advocated by Knutson 
and Klein.? The figure “DMF” (Decayed, Missing, Filled) was used to desig- 


nate past and present caries experience in terms of teeth. 


Results and Discussion 


The total number of freshman students given a dental examination was 
540. Their distribution by age and sex is presented in Table I. Most of the 
subjects fell within the 18-year-old group, and the number of female students 
was higher than that of male in all the age groups. The freshman students 
included in this report came from all of the thirty-six counties of Oregon but 
two, namely Grant and Wallowa. However, densely populated counties were 


represented in the sample by a greater number of subjects. 


TABLE I, AGE AND SEX DISTRIBUTION OF FRESHMAN STUDENTS AT OREGON STATE COLLEGE 
GIVEN A DENTAL EXAMINATION 
NUMBER OF FRESHMAN AGE IN YEARS (LAST B'RTHDAY) 
STUDENTS 18 
Male : 72 
Female 2 214 
Both sexes 3¢ 386 


The dental caries experience of the subject population by specified age 
groups is shown in Table II. This is expressed in terms of DMF teeth first, 
by taking into consideration the condition of all the teeth in the mouth, and 
second, by limiting the observations on the teeth of one side only. In this 
study the right upper and lower quadrants were considered. 


TABLE IT. NuMBER OF DMF PERMANENT TEETH BY SPECIFIED AGE GROUPS OF 540 FRESHMAN 
STUDENTS AT OREGON STATE COLLEGE IN TERMS OF WHOLE MovuTH AND HALF MovTH.* 
RATES ARE EXPRESSED PER STUDENT 


AGE IN YEARS (LAST BIRTHDAY ) 
PERMANENT TEETH 17 — ae 18 








~ DMF teeth whole mouth 12.48 13.51 
___ DMF teeth half mouth* 6.31 6.69 


*Right upper and lower quadrants. 





As ean be seen from the data given in this table, the bilaterally equal 
occurrence of dental caries among the 17-, 18-, and 19-year-old students is 
striking. In the three age groups the employment of the simplified technique 
for measuring the earies experience of the subjects, that is, by limiting the 
observations to the teeth of one side of the mouth only, resulted in earies at- 
tack rates which, when they are multiplied by 2, give the attack rates for the 
whole mouth with an exceedingly high degree of accuracy. 
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A detailed presentation of the individual items comprising the dental 
caries experience of the freshman students by specified age groups is shown in 
Table III. The listing of these components is done in the two different ways 
mentioned previously: observations on all of the teeth, and observations on 
the teeth of the right upper and lower quadrants. 

The phenomenon of bilateral occurrence of caries is demonstrated again 
from the results of this table. The rates obtained by the simplified procedure 
for filled teeth, decayed teeth, and tooth mortality in the three age groups 
under consideration reveal that sufficiently accurate determinations on the con- 
dition of all the permanent teeth can be made from observations confined to 
teeth of one side of the mouth alone. This is readily accomplished by doubling 
the value for each rate of the components of caries experience obtained by the 
simplified technique. 


TABLE III. CoMPONENTS oF DMF TEETH BY SPECIFIED AGE Groups OF 540 FRESHMAN 
STUDENTS AT OREGON STATE COLLEGE IN TERMS OF WHOLE MovuTH AND HALF Movutu.* 
RATES ARE EXPRESSED PER STUDENT 





PERMANENT WHOLE MOUTH HALF MOUTH* 
TEETH AGE IN YEARS (LAST BIRTHDAY) | AGE IN YEARS (LAST BIRTHDAY) 
17 18- 19 17 18 sg 


Filled 10.06 10.98 11.57 4.97 5.51 5.71 

Decayed 3.91 3.68 3.13 2.15 1.82 1.56 
(filling ind.) 

Mortality 0.52 0.67 1.07 0.24 0.33 0.60 
(Missing plus 
extraction ind.) 


*Right upper and lower quadrants. 




















From the foregoing presentation of the results of this‘study, the bilat- 
erality of dental caries, expressed in terms of DMF teeth, has been remarkably 
demonstrated. The data obtained are in complete agreement with the findings 
of the other investigators mentioned,'* who confined their observations for this 
characteristic peculiar to caries attack mainly on individual types of teeth. 

The phenomenon of bilaterally equal occurrence of caries can be utilized 
profitably in the field of public health dentistry as a simplified but accurate 
technique for the determination of the caries experience of population groups. 
For the collection of such information in a precise and detailed manner for 
large groups of people, there is frequently lack of available personnel, funds, 
and time for analyzing the collected data. However, as has been shown in the 
present study, by limiting the observations on the condition of the teeth of 
either side of the mouth, the dental status and dental needs for the entire 
dentition of a certain group of people can be ascertained readily and aceu- 
rately. In view of the present findings it would be interesting to test this 
simplified technique for measuring the caries experience among other age 
groups. 

Summary 

An analysis of data from dental examination records of 540 freshman 
students of 17, 18, and 19 years of age attending Oregon State College pro- 
duced the following results: 
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1. The phenomenon of bilaterally equal occurrence of dental caries, ex- 
pressed in terms of DMF teeth (Decayed, Missing, Filled), has been strikingly 
demonstrated. 

2. It was shown that this characteristic peculiar to caries attack can be 
utilized profitably in the field of public health dentistry as a simplified but 
accurate technique for measuring the dental status and dental needs of large 
population groups. 


Acknowledgment is made to the members of the Dental Advisory Committee, Dr. 
Harold J. Noyes, Dean, University of Oregon Dental School, Dr. O. T. Wherry, member of 
the Oregon State Board of Health, and Dr. E. R. Abbett, representative of the Oregon 
State Dental Association, for their cooperation in this study. 
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Professional News Items 


Dr. Lester R. Cahn Honored 


Dr. Lester R. Calin, of New York City, is the third member of the American Academy 
of Oral Pathology honored by the Royal College of Surgeons of England. Dr. Cahn delivered 
this year’s Tomes Lecture. His subject was ‘‘The Jaws in Skeletal Disease.’’ The paper 
will be published in the Annals of the Royal College of Surgeons. 

At the annual meeting of the Faculty of Dental Surgery, Prof. Robert V. Bradlaw 
presented Dr. Cahn to the President of the College, Sir Cecil Wakeley, K.B.E., C.B., who 


admitted him as a Fellow in Dental Surgery of the Royal College of Surgeons. 


Postgraduate Course in Basic Sciences, University of Illinois 

A two-year, full-time postgraduate course in the basie sciences, with limited clinical 
experience, is being offered by the University of Mlinois, through the Department of Oral 
and Maxillofacial Surgery. 

The course will carry credit toward a Master of Science degree. Appplications now are 
being aecepted for September, 1951. 

Further information can be secured from the Department of Oral and Maxillofacial 
Surgery, College of Dentistry, University of Illinois, 808 8. Wood St., Chicago 12, TL. 


New York Institute of Clinical Oral Pathology 

A course in ‘‘ Diagnostic and Surgical Technics’’ will be given by the New York In- 
stitute of Clinical Oral Pathology from October, 1950, until May, 1951, inclusive, one 
Wednesday a month from 7:30 till 10:00 P.M. (8 sessions). It is approved by the State 
Education Department of the University of the State of New York and by the Veterans 
Administration. 

If interested, communicate with the executive secretary, 101 East 79th St., New York 21, 
mM. Es 





American Academy of Periodontology 


The annual meeting of the American Academy of Periodontology will be held at the 
Claridge Hotel in Atlantic City, N. J., October 26 to October 28, inclusive, just prior to the 
meeting of the American Dental Association. 

The ‘‘Playground of the World’’ will be host to periodontists from all over the world, 
where clinical and scientific knowledge will be presented to its members and guests. All 
interested members of the American Dental Association are invited to attend the meeting. A 
small registration fee is required of non-Academy members, 
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Operative Oral Surgery 


JAW FRACTURES AND METHODS OF TREATMENT 


DouGcLas B. Parker, M.D., D.D.S.,* New York, N. Y. 


HE subject of fractures of the jaws is one that has always confronted the 

surgeon, and the dental surgeon in particular. Trauma has always had a 
target in the head and face because of their prominence and lack of natural pro- 
tection. In personal combat they are the points often aimed at, and in the many 
types of accidental injuries the face has been a frequent recipient of the impact, 
either of an external moving object, or the projection of the body against an 
immovable object. 

In considering the fractures that occur in the jaws, we must consider the 
maxillae as well as the mandible. The anatomical structure of the jaws is a 
very important consideration when we wish to understand and treat such frac- 
tures. The superior maxillae are not as prone to many of the fractures as is 
the mandible. This may be explained by the fact that they are fixed bones that 
are a rigid part of the skull, somewhat protected above by the prominence of the 
malar bone and buttressed on either side by the zygomatic arches. The mandible 
on the other hand is not a fixed bone; it is movable. The shape is essentially 
a U with an angle at each end of the U formed hetween the horizontal and 
vertical positions. The U, as well as the angles, make this bone vulnerable to 
fracture from trauma. The location and length of the cuspid teeth make the 
mandible susceptible to fracture at these points, as well as the position of the 
third molars and its relationship to the angle of the jaws makes this area sus- 
ceptible to fracture. The direction and intensity of the force play an important 
role as to what portion of the bone will suffer fractures. The fact as to whether 
the mouth is closed and the teeth in occlusion or not may have an important 
bearing on the liability of the mandible to fracture. 

Fractures of the jaw may be single or multiple depending on the type of 
trauma. Most accidents happening in civil life are likely to have single lines 
of fracture, at the point of the break, whereas the gunshot wounds that involve 
the jaws are likely to have multiple lines of fracture, especially where the missile 
encounters dense cortical bone in its path. In such cases the bone may be badly 
comminuted or shattered by the impact of a missile traveling at high velocity. 

In fractures of the maxillae there is not often a great deal of displacement 
of the fractured parts except where the bone is crushed or impacted into deeper 
structures by the force of the impact. There is really no displacement of bone 

Presented at the May 15, 1950, session of the course in “Diagnostic and Surgical Tech- 
nics” of the New York Institute of Clinical Oral Pathology. 

*Clinical Professor of Oral Surgery, Columbia University. 
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due to muscular action in the maxillae as may occur in the mandible. Fractures 
of the maxillae frequently are associated with hemorrhage into the maxillary 
sinuses and then into the nares. Severe hemorrhage seldom occurs in connection 
with fractures of the maxillae, because there are few large vessels lying in con- 
tact with these bones. Anesthesia of one or both sides of the face may follow 
fractures of the maxillae because of compression or severing of some of the 
branches of the second division of the trifacial nerve. This paralysis is usually 
temporary in character and is sensory rather than motor. 

Fractures of the maxillae that involve depression of the floor of the orbit 
are likely to result in a diplopia or double vision due to the lowering of the globe 
on one side. Deformity or asymmetry is usually the aftermath of fractures of 
the maxillae rather than functional disturbances. 

In fractures of the mandible we may find a variety of conditions. The 
fractures that occur as the result of fistie encounters or falls are most likely to 
be single lines of fracture rather than multiple. Those injuries from more severe 
types of violence, such as automotive injuries, are more likely to result in multi- 
ple fractures or in comminution of the lines of cleavage. All fractures of the 
body of the mandible where teeth are present and where the line of cleavage is 
between teeth are compounded. There is usually a communication between the 
fracture and the oral cavity. Hence such injuries are potentially infected. 
Fractures of the edentulous mandible are rarely compounded into the mouth. 
The displacement of the fractured parts of the mandible depends on the severity 
of the blow received, and on the relationship of the line of fracture to the elevator 
and depressor muscles of the jaw. If the fracture is within the muscular attach- 
ments of either the elevator or depressor muscles where there is an equal amount 
of muscle attachment on either side of the fracture line, there will normally be 
very little displacement of the parts. On the other hand, if the line of fracture 
is between the attachments of the elevator and depressor muscles, where the 
elevator muscles exert all their upward traction on one part of the fracture and 
the depressor muscles exert their downward traction on the other side of the 
fracture, then there is likely to be very marked displacement and deformity. 
This oceurs usually in the premolar area of the mandible. Where trauma is 
received on the symphysis from an anterior direction, the neck of the condyle 
is likely to be fractured either by itself or in addition to other lines of fracture. 

Fractures of the mandible are not often accompanied by hemorrhage of 
any great severity. Bleeding from the mandibular artery is generally con- 
trolled by the compression between the bony fragments. This compression may 
also apply to the mandibular branch of the trifacial nerve, and may result in 
anesthesia of the lower lip and chin on the affected side. This sensory paralysis 
is usually temporary in character. 

The diagnosis of fractures of the jaws may be quite obvious in some eases 
and obseured in others. In fractures of the maxillae, deformity or asymmetry 
may be the detecting sign or there may be a malocclusion of the teeth where 
there is a downward or backward displacement of the maxillae. Mobility of 
the entire upper dental arch may be detected in those cases of horizontal frac- 
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ture of the maxillae with downward displacement. Fractures of the alveolus, 
especially the anterior portion, will usually be detected by the mobility of the 
anterior teeth en masse. Adequate radiographs are essential in making a diag- 
nosis of maxillary fractures. By adequate radiographs, we imply postero- 
anterior and lateral plates with the use occasionally of stereoscopic pictures and 
intraoral occlusal films. There is so much superimposition in radiographic films 
of the maxillae that it oftens takes a skilled diagnostician to interpret such 
pictures. 

The diagnosis of fractures of the mandible is often more readily made than 
that of maxillary fractures. Swellings and hematomas are not so likely to ob- 
scure the symptoms in the mandible as in the maxillae. Pain and abnormal 
mobility are the most frequent complaints of the patients with a mandibular 
fracture. Inability to masticate or abnormal occlusion of the teeth are frequent 
symptoms. Abnormal mobility may or may not be detected on manual manipula- 
tion of the mandible. Crepitation may be elicited in some cases where the dis- 
placement is marked. There are many cases of mandibular injury in which a 
fracture cannot be readily detected on examination. The use of the roentgen 
ray is a ‘‘must’’ in all eases of suspected fractures ahout the jaws, as well as 
other skeletal injuries. A single radiographic film of a suspected area is not 
sufficient to depend on for a diagnosis of a fractured mandible. We should 
routinely take a lateral plate of both sides of the mandible, as well as an antero- 
posterior exposure. There are many oblique fractures of the mandible that do 
not show up well in the ordinary lateral plate that will be revealed better by 
the anteroposterior film. This implies in particular to fractures of the neck of 
the condyle, which are often missed in making a diagnosis from lateral plates. 
On the other hand, there are many fractures of the symphysis which do not 
show up in the lateral exposures, and may not be adequately revealed in the 
anteroposterior pictures, due to superimposition over the spinal column. In 
such cases an intraoral occlusal film with the ray shot up from below, will often 
give good delineation of such fractures. Where greater detail of individual teeth 
is desired, individual intraoral films will give greater detail without distortion 
than the large extraoral films. The use of the fluoroscope is rarely resorted to 
in diagnosing fractures about the head, as it is difficult to visualize the details 
in many of the distorted and superimposed angles, and no permanent record 
is available. 

The treatment of fractures in and about the jaws depends primarily on an 
accurate diagnosis of the conditions that present. It might be more logical to 
consider such treatment first from the scene of the accident, rather than the 
presentation of the patient at a hospital or a doctor’s office. In the simpler 
cases of fractures of the mandible that occur as the result of personal encounters 
or minor falls, the patient is usually ambulatory and ean readily seek pro- 
fessional aid in a minimum of time without many complications. In those cases 
which have their origin in civil or military accidents where violence or tre- 
mendous traumatic forees are involved, there is a pressing need for immediate 
treatment at the scene of the accident. Frequently such severe injuries are 
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accompanied by loss of consciousness, and where fractures of the jaws are in- 
volved there is frequently lacerated or penetrating wounds of the overlying 
or adjacent soft tissues with the concurrent hemorrhage into the mouth. In 
such cases the immediate treatment at the scene may determine whether or not 
the patient will survive to receive subsequent treatment. The aspiration of 
blood clots in a patient while in an unconscious state may be fatal by causing 
asphyxia. In such cases the immediate control of hemorrhage is important, but 
just as important is the posture of the patient. Such patients should be turned 
on their side or on their abdomen with the head on the side or face downward if 
the forehead can rest on a support without the orifice of the mouth resting on an 
obstruction. This posture allows dependent drainage to evacuate the blood or 
clots from the mouth and it also allows the tongue to drop forward in patients 
in whom there is a telescoping fracture of the jaw which carries the tongue back 
into the oropharynx and causes respiratory obstruction. All patients who have 
severe head injuries should be treated for shock and kept quiet and warm. 
Morphine should not be used in severe head injuries. Where the airway is ob- 
structed by the fracture, and the tongue, one should employ anterior traction 
on the tongue by the use of a tongue suture or a safety pin through the tip of 
the tongue and attached to some of the clothing or a string tied for traction. 
A collapse of the mandible may be controlled by mechanical traction as ad- 
voecated by Col. Roy Stout formerly of the United States Army Dental Corps. 

Temporary stabilization of the fracture to avoid pain and hemorrhage dur- 
ing transportation can usually be accomplished by a supportive bandage such 
as a four-tailed bandage, or by use of a first-aid triangular bandage, in the ab- 
sence of the usual roller bandage. In multiple or overriding fractures of the 
mandible, one should refrain from the use of any type of bandage that does 
more than upward traction. Any bandage that exerts posterior traction such as 
the standard Barton bandage should not be used because it tends to collapse the 
mandible and obstruct respiration. Little or no treatment of fractures of the 
maxillae is indicated at the scene of the accident, unless there is a crushing 
injury that causes embarrassment to respiration. In such a case manual 
traction will often carry the impacted fractured parts forward, and a supportive 
bandage holding the lower jaw up in occlusion will often suffice to keep the 
maxillae in some degree of position until a more definitive type of treatment 
ean be instituted. Postnasal packs will often control persistent hemorrhage 
in these cases of maxillary fracture where it is a factor of danger to the patient. 
When a patient is conscious and is not in a condition of shock, it is much better 
to transport that patient in a sitting position than in a recumbent posture, be- 
"ause it is easier to expectorate, and there is less congestion in the tissues of 
the face and throat. 

The definitive treatment of jaw fractures is a hospital or office procedure 
and should be started just as early as the condition of the patient will permit. 
There is rarely any excuse for not starting some type of supportive or stabiliz- 
ing treatment for fractures as soon as a fracture is detected. The earlier that 
treatment can be started, the better possibility of getting good union with a 
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minimum possibility of infection about the fracture line. A thorough study of 
the radiographs should be made before planning the treatment of any fracture. 
Such a study should take into consideration the presence or absence of teeth, the 
character of the bone about the fractured area, the lines of fracture and dis- 
placement of any bone fragments. Fractured teeth and teeth in the line of 
fracture should be noted, and plans for their removal where indicated should 
be made before fixation of the fracture. In recent vears I have used intraoral 
medication with penicillin in all cases of compound fractures of the jaws unless 
otherwise contraindicated. In this way I feel that I have reduced the possi- 
hility of local infectious processes to a minimum. Unless otherwise indicated the 
antibiotic therapy has been discontinued after seventy-two hours. 

The stabilization of fractures of the superior maxillae depends a great 
deal on the amount of displacement. If there is no deformity and no mobility 
of the bones, no mechanical fixation is required. The patient should avoid any 
masticatory stress for several weeks as the only treatment necessary. If there 
is mobility of the maxillae, either unilateral or bilateral, then traction is indi- 
cated. If there is a downward displacement of the bones without posterior dis- 
placement, upward traction may be maintained by the use of a Kingsley type 
of splint, with traction arms that will allow for straps or elasties to be attached 
to a fixed head appliance. Such a head appliance can be improvised by utilizing 
the ordinary operating room cap with safety pins and elastics, or a plaster of 
Paris headeap with lateral attachments for straps or elastics can be used. There 
are many different special head appliances available from some of the surgical 
supply houses. The important thing to consider when using a Kingsley type 
of splint is to adjust the upward traction so that the normal occlusion plane is 
maintained. If the traction on the anterior portion of the splint is greater than 
on the posterior, it will result in the union of the maxillae in an open-bite po- 
sition. Many eases of fracture of the maxillae where teeth are present in the 
upper and lower jaws can be treated by the use of chin traction and thereby 
having the mandible force the maxillae upward. This type of treatment is more 
likely to result in a more normal occlusal relationship of the teeth than other 
types of traction. Where there is a depressed horizontal fracture of the maxillae 
it may be necessary to employ anterior traction by means of a fixed head ap- 
pliance with extending traction arms which can be attached to a splint on the 
upper teeth by means of wires. Depressed impacted fractures of the maxillae 
which give a facial asymmetry may be elevated either by means of bone hooks 
used through the overlying skin or by making a Caldwell-Lue type of window 
intraorally into the maxillary sinus and then elevating the bone by prying with 
a blunt instrument. Most of the foregoing methods of treatment can be utilized 
in edentulous fractures of the maxillae. Where we wish to use external chin 
traction, in an edentulous patient, we can wire the patient’s own denture to- 
gether to use as a mandibulomaxillary splint, where such dentures are available. 
Where dentures are not available a moulded splint may be made by utilizing 
impressions of the upper and lower jaw, and utilizing this splint in connection 
with upward traction on the mandible. 
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Fractures of the mandible are more familiar to most oral surgeons because 
of their greater frequency. There is also a greater variety of methods employed 
in their treatment than in those of the maxillae. In the planning of any treat- 
ment of mandibular fractures we must first consider whether teeth that may be 
used for anchorage are present in the mouth. Where teeth are present that may 
be utilized for stabilization, we may classify mandibular fractures under two 
main headings: (1) those cases in which the fracture is anterior to the last tooth 
on the side of the mandible where the fracture exists. (2) Those cases in which 
the fracture is posterior to the most posterior tooth on the particular side of 
the mandible. 

In most eases of fracture of the mandible, we can manipulate the parts and 
adjust wires or appliances, without the use of a general anesthetic. The use of 
a preoperative sedative such as some of the barbiturates or morphine will usually 
quiet the patient sufficiently to gain his cooperation. If extensive manipulation 
is necessary or if an appliance has to be cemented in place, it is advisable to 
combine atropine, 1/120 to 1/150 gr., with the premedication sedative. This 
will greatly reduce the flow of saliva which is often embarrassing to the operator. 
Where a general anesthetic is indicated, intravenous Pentothal Sodium is an 
ideal anesthetic for short administration as it does not interfere with the field 
of operation. Intraoral or extraoral procaine block anesthesia can be used for 
most cases where a local anesthetic is indicated. 

Where the fracture is in the body of the bone with teeth on either side of 
the fracture line, we have a large choice of fixation techniques. If the fractured 
parts can be readily manipulated into position we can use the following: 


1. Interdental wiring by figure of eight technique or by twisting wires 
about a pair of teeth on either side of the fracture line, and then twisting these 
twisted wires together to approximate the fractured parts. We should never 
consider wiring just two teeth together one on either side of the fracture line. 
A minimum of two teeth on either side of the fracture should be utilized. 

2. We can utilize a twisted wire labial arch as used in the Risdon tech- 
nique. 

3. We can utilize a labial arch. There are a great variety of such arches 
varying from the half-round wire fitted to the arch, to the orthodontic arches 
with adjustable or soldered molar band anchorages. In utilizing the ordinary 
labial arches confined to the mandible, it is advisable to bend the posterior end 
of the arch around the last tooth on each side unless attached band anchorages 
are used. Individual wires should be used to ligate each tooth to the labial arch. 
In this way we have a firm support to splint the teeth of the mandible. 

4. We can use a moulded interdental splint made either of metal or of an 
acrylic plastic composition. Such a splint implies an accurate impression of 
the lower arch, and the realignment of the teeth by cutting the cast, so that it 
will give the normal position of the parts. In utilizing cast or moulded splints 
it is of advantage to construct the splint so that the cusps can be exposed for a 
proper occlusal relationship of the teeth. 
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The four techniques just described can be used where the mouth can be 
opened during treatment if the patient refrains from masticatory stress. 


5. The fifth method of treatment is by mandibular-maxillary wiring, using 
the maxillae as a fixed stable point of immobilization of the mandible. There 
are many varieties of such wiring techniques, such as the Gilmer technique, the 
single eyelet technique (Eby-Ivy) which utilizes intermaxillary tie wires for 
immobilization, the double eyelet technique with a single wire used on pairs 
of teeth and stabilizing the mandible by the intermaxillary elastics or the con- 
tinuous loop method (Stout), also used with intermaxillary elastics. 

6. The use of double labial arches, with various types of hook attachments 
for intermaxillary elasties, such as the Winter, Jelenko, or Olinger arches. 

7. Mandibulomaxillary cast or moulded splints. 


In fractures of the mandible posterior to the last tooth, we cannot depend 
on any of the interdental methods of fixation. We may employ any of the 
methods of intermaxillary splinting as described previously to immobilize the 
major portion of the jaw, but this will of itself suffice only if there is no dis- 
placement of the posterior fragment. If, however, the posterior segment be- 
hind the fracture line is drawn upward or inward by the muscular pull of the 
elevator muscles, we must supplement the fixation of the anterior fragment by 
further stabilization. This may be accomplished in one of the following ways: 
(1) By an extension of a labial arch which engages the displaced posterior 
fragment and prevents it from being displaced; (2) by an extension arm of a 
moulded splint engaging the displaced bone (Stout) ; (3) by intraoral serew and 
bar fixation as advocated by Berry; (4) by extraoral skeletal fixation splints; 
(5) by external traction wire through the angle of the mandible attached to an 
extension arm on a head appliance, as first described by Darsissac. 

Fractures of the neck of the condyle may appear at first glance to be a very 
troublesome condition to handle beeause of the difficulty in controlling this short 
segment of bone. The unilateral fractures of the condylar neck rarely need any 
specific treatment other than the immobilization of the teeth in a good occlusal 
relationship. There have been many contrary views expressed as to the ad- 
visability of using conservative or operative methods of treatment. I personally 
believe that it is not necessary to do an open reduction of a displaced condyle 
unless it is in a position where it will interfere with subsequent masticatory 
movements. Where a bilateral fracture of the condyle exists, there is likely to 
be an upward traction and shortening of the rami, especially in cases where the 
posterior teeth are missing. This will result in an open-bite and malocclusion. 
In such eases it is advisable to open the bite of the posterior teeth slightly by 
the interposition of a splint or bite-raising appliance which will raise the bite 
a few millimeters. 

In most eases of fracture of the neck of the condyle it is inadvisable to keep 
the mandible immobilized for too long a period because of the possibility of 
ankylosis. A slight amount of active motion can often be permitted after three 
weeks of fixation. This applies to unilateral fractures rather than to the bi- 
lateral fractures of the neck of the condyle. 
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The simplest method of mandibulomaxillary fixation is by the use of the 
various wiring techniques mentioned. There have been several different kinds 
of wire employed for this purpose. Angle’s brass ligature wire has been used 
for a great many years because it is soft and pliable. Personally, I prefer stain- 
less steel wire because of its great tensile strength and its ability not to be af- 
fected by oral conditions. The brass ligature wire was very likely to break if 
twisted too tightly or if twisted again after it had been untwisted. The size 
of the wire used depends a great deal on where it is used. Where the wire is 
utilized for figure of eight ligature or for ligating teeth to a labial arch, 0.016 
stainless steel is to be preferred. Where the wire is to be used for loop or eyelid 
techniques for intermaxillary fixation, 0.020 stainless steel is most suitable. 
In passing wire through the interproximal space between the teeth, the end of 
the wire can be cut at a bevel or flattened on the end to facilitate its passage. 
Bending the end of the wire in a semicircle will prevent the wire from injuring 
the interproximal gingival tissue to a great extent. The use of straight or 
curved mosquito hemostatic forceps will greatly aid in the manipulation of wire 
when used in and around the teeth. 

The continuous loop method first described by Colonel Stout, formerly of the 
United States Army, is a very useful method to use where there are sufficient 
teeth to employ for anchorage. This technique utilizes a piece of wire at least a 
foot long, starting around the last tooth of the arch on both sides, and as the wire 
is threaded from the lingual to the labial side it is looped around a piece of 
soft lead wire used as a form to shape the loops uniformly. This lead wire is 
removed and the individual loops so formed are twisted to form a hook which 
is bent down in the lower jaw and up in the upper jaw. Intermaxillary elastics 
are used to attach the upper and lower hooks. I have been using a little simpler 
technique to accomplish the same purpose, by using a shorter section of wire 
with a preformed double loop, and using this to encompass two teeth for each 
section of wire. The encircling wire passes through the inner loop of wire and 
the ends are twisted together. The outer loop is then given an extra twist and 
bent up or down, as the ease may be, to form hooks for intermaxillary elasties. 
Where it is difficult to obtain the small orthodontic elastics used for inter- 
maxillary traction, we can cut pieces off the cross section of a small smooth 
rubber tubing by using a razor blade. This makes a fairly satisfactory elastic 
band for the purpose. By varying the angulation of attachments of inter- 
maxillary elastic bands we can exert traction in the direction most favorable 
to pulling the lower jaw into a good occlusal relationship to the upper jaw. 

The use of various cast or moulded splints has not been utilized in this 
country as much as in the British Empire. All such splints depend on the 
accuracy of impressions for their usefulness. The cast made from these im- 
pressions must be cut and realigned into the normal relationship of the parts. 
This presents certain difficulties where multiple fractures exist or where there 
is marked displacement of the parts. Hydrocolloid impressions are often easier 
on the patient than some of the other materials. There is less displacement with 
this method than with others. Where there are multiple fractures it is often 
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advisable to take small individual impressions of each section and make sectional 
splints which can then be realigned and fastened together in the proper rela- 
tionship by connecting bars, screwed or soldered to each section. 

The treatment of the edentulous mouths where a fracture of the mandible 
exists presents some difficulties in stabilization. There often is less displace- 
ment in many of the edentulous cases than in those where teeth are present. 
Often the periosteal attachment tends to keep the fractured parts in fair align- 
ment. Compound fractures in these edentulous cases are rather rare, probably 
due to the fact that there are no teeth present. Localized infection at the site 
of the fracture is not common. Some of the edentulous cases where there is 
little or no displacement of the fractured ends can be handled by utilizing the 
upper and lower dentures as a mandibulomaxillary splint and employing a 
tight bandage or a chin strap with elastic traction. Where the fracture is in 
the body of the bone, a splint can be used with circumferential wiring of the 
bone. If the patient’s own denture is available, it can be utilized as a splint, 
or a moulded splint ean be made up special for the occasion. In emergencies 
a lower impression tray can be utilized with modeling compound, and by cutting 
off the handle of the tray it may serve very well for a splint. Its circumferential 
wires can be carried around the mandible by the use of a trocar and cannula 
as are most often employed, or by the use of a two and one-half inch aspirating 
needle which is large enough in its lumen to pass an 0.020 stainless steel wire, 
which I generally use for that purpose. Direct intraoral wiring of the two 
ends of the fractured bone has been advocated by Kazanjian and others, but 
this always increases the liability to infection. 

When a fracture of an edentulous mandible is posterior to the body of the 
jaw that could be utilized for a splint, we cannot resort to circumferential 
wiring. In such a condition we have either to use a mandibulomaxillary splint 
with external chin traction or depend on direct fixation in the bone by wiring 
or by intra- or extraoral skeletal fixation appliances. The displacement of the 
fractures at the angle or in the ramus of the jaw is often not marked in these 
edentulous eases, and if they can be moderately immobilized with the patient 
not having any teeth, there is not the tendency of the patient to try and use 
the jaws to a degree that is likely to delay bony union. 

Extraoral fixation appliances that have been so recently advocated and 
publicized in the lay press have a definite place in the treatment of fractured 
jaws and should be used where they are indicated, rather than as a new routine 
technique to be used in all cases, as has been advocated by a few surgeons. 
These appliances are indicated in cases where there is an absence of, or inade- 
quate intraoral anchorage for, the usual type of splints, wiring, or arches. 
This would also apply to eases where there is intraoral anchorage but where 
the fracture is posterior to such anchorage. There are also cases where it would 
be of advantage to stabilize the fracture in good anatomical position and at the 
same time allow a degree of functional motion of the jaws or be able to have 
access to the mouth for treatment of the throat or oral tissues. Another indica- 
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tion is the fixation of the parts of the mandible when there has been a loss of 
the body of the bone, and it is necessary to retain the parts in anatomical rela- 
tionship when using a bone graft to supply the missing structure. 

There has been a great deal of ingenuity displayed in designing these 
appliances to hold the parts in alignment. Basically there are two main prin- 
ciples employed to secure anchorage into the bone of the mandible: 


1. By the use of screws which penetrate the bone and retain their hold in 
the bone by the holding power of their threads—the coarser the thread, the 
more holding power. Such screws may be used as single screws in a single 
fragment of bone, or by the use of two screws in a single fragment. 

2. By the use of pins of smaller diameter that may either be carried 
through two fragments of bone to transfix them as you might use a nail, or 
by the use of two pins entering a single bone fragment at a converging angle, 
so that the triangular segment of bone between the converging axis of the two 
pins would resist the tendency of such pins to pull out of the bone by a pul! 
in their long axis. This latter technique is the principle underlying the Roger 
Anderson technique originally used in fractures of the shaft of the long bones. 
In this technique the two converging pins are rigidly fastened together in an 
immovable unit. Such units in each section of bone which is part of the frac- 
ture are attached to each other by a fixed rigid bar attached by adjustable 
couplings which can be tightened in place. The Stader splint, originally de- 
signed for veterinary use, follows much the same principle as the Roger Ander- 
son splint, except that it has a screw adjustment to approximate the sections. 

The Haynes-Griffen splint is a modification of the original Haynes skeletal 
splint used on the long bones. This splint employs two small-diameter screws 
placed parallel to each other at a fixed distance from each other. These two 
parallel screws are held rigidly in a short bar with two holes, and the screws 
are held in place by set screws. The bars holding these screws are attached by 
universal ball and socket adjustable arms to two parallel stabilizing bars which 
connect the two units. The Bigelow fracture appliance uses screws with a 
coarse thread, and the head of the screw has a deep slot into which a square 
alignment bar is fitted and held in place by a knurled nut. Changes in align- 
ment have to be accomplished by bending the external bar. 

Many types of screw attachments, as advocated by Berry, Bigelow, Waldron, 
Ivy, Converse, Brown, and others, have recently been reported in the literature. 
Some of these appliances employ straight rigid steel bars to connect the screws 
and others employ stiff wire contoured to the outside of the face, or even bars 
of plastic material which can be heated and bent to the outlines of the jaw, as 
have been advocated by Ivy. 

In considering the use of skeletal fixation appliances in fractures of the 
mandible, it is important to review the anatomical structures of this bone so 
that we may apply pin or screw anchorage to best advantage. Structurally 
the mandible has a greater proportion of cortical bone than the other bones of 
the face. This of course aids in pin fixation. The age of the patient is a great 
factor in the anatomical structure. In children the bone is small in size and 
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the developing buds of the permanent teeth are distributed through much of 
the body of the mandible, making it difficult to insert pins or screws without 
disturbing the developing teeth. On the other hand, the mandible in the aged 
where teeth are lost has no alveolus and the vertical diameter of the body of 
the jaw has greatly decreased in size. The mandibular canal occupies the central 
portion of the body of the mandible and this limits the area used for fixation 
pins. A study of the cross-section diameter of the mandible at various points 
is important in determining the position of the fixation pins to be inserted. 
The lower third of the cross section is made up of cortical bone in the main, 
with very little cancellous bone structure in its central portion, The width of 
the cross section of the body of the mandible varies from 7 mm. to 18 mm. in 
width, and the ramus of the mandible varies from 3 mm. to 15 mm. in width. 
The very small or thin cross section of some portions of the ramus makes it 
very difficult to retain serews or pins for any length of time, where there is 
very much muscular traction to resist. 

In planning the points at which we intend to insert pins or screws in the 
hone, we should use the available radiographs for detailed study of the fracture 
lines, bone conformation, and pathologie conditions existing in the area. Where 
possible the fixation appliance should enter the bone of the body of the mandible 
in the lower third of the vertical diameter, so as to avoid the mandibular canal 
or the apices of any teeth that may be in the area. In placing pins in the ramus 
of the mandible we should pick a point close to the angle of the jaw or close 
to the external oblique ridge if there is no third molar in position. The central 
portion of the ramus is particularly thin and does not retain fixation appliances 
well, besides the fact that the parotid gland lies over that portion and the 
inferior dental nerve lies inside the bone at this point. 

The technique of placing the pins in the bone is important and has not 
been adequately described in many periodicals. It is important that the skin 
about the points where the pins or screws are to be placed should be adequately 
sterilized and a sterile technique carried out. Any intraoral manipulation of 
the bones to re-place them in alignment should be done by an assistant who 
takes care of the unsterile technique only. Our object is to place the pin or 
screw in the portion of the bone that we wish to stabilize, so that it has the 
strongest retention. The appliance should not be closer than 1 em. to the margin 
of the fracture line. The use of high-speed power drills should be avoided 
because of the heat created and destructive action on bone cells. Various hand 
ehucks or drills have been used to drill holes in the bone to start serews into 
the mandible. Where there are small movable fragments in which pins are 
going to be inserted, the ordinary hand pressure chucks will exert too much 
pressure and will tend to displace the fragments further. In such eases, the 
use of the small egg beater type of ratchet-geared drill is much to be preferred, 
as it will drill the pin in place with a minimum of pressure. 

The depth to which the pin or screw goes is important and should be pre- 
determined by an accurate knowledge of the width of the mandible at the point 
of insertion. We would like to carry the pin or serew through the entire cross 
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section of the bone, but do not wish to allow the pin to go through and traumatize 
the lingual tissues. I have been predetermining the depth of insertion of the 
pin by placing a piece of firm rubber on the shaft of the pin or screw and 
foreing it through the rubber. A small piece of rubber cut from a piece of 
rubber tubing in the shape of a quarter-inch circle suffices very well for this 
purpose. After the pin has punctured through the overlying soft tissue and 
has engaged the outer side of the bone, the rubber depth gauge is then adjusted 
by sliding it along the shaft of the pin, about the same distance back from the 
surface of the skin that vou have determined is the diameter of the cross section 
of the bone at this point. Then when you have drilled the pin into the bone 
to the depth determined by the rubber gauge, stop and unscrew the chuck and 
you are assured of the proper depth of penetration of your pin or screw. There 
are some eases where it is difficult to determine accurately the posterior border 
of the ramus, because of marked swelling or edema. In such eases I have used 
a sharp straight cutting needle as a probe to fix the margin of the bone ac- 
curately, and with that left in place while affixing the stabilization pin or screw, 
we can be more sure of our position. 

After our screws or pins are in position, we can then manipulate the dis- 
placed parts into an apparent anatomical relationship, and by screwing the 
locking devices of the external stabilizing bar we should rigidly fix the align- 
ment of the bones. A postreduction radiograph should always be taken as ¢ 
cheek for our position. If the parts are not in as perfect alignment as we feel 
possible, we can readjust the relationship of our fixation pins to the stabilization 
bar in the light of the information obtained by our postreduction radiographs. 

In employing external skeletal fixation appliances, we should try to use 
our external connecting bars as close to the skin as possible without pressing 
on the skin. This avoids long leverage on the pins which tends to loosen the 
pins. Always avoid pins or serews that are too long and protrude out from 
the face far enough to embarrass the patient when resting the head on a pillow. 
When the pins are first put into position we may apply a dressing of petroleum 
jelly gauze, cut to straddle the pins. A dressing may not be necessary after 
the first few days. In male patients it is important to keep the hair carefully 
eut away about the pins and screws and keep the skin clean with alcohol applied 
with cotton applicators. Do not allow serous crusts or scabs to form about the 
pins. Where such a tendency exists I have used a 5 per cent sulfathiazole 
ointment on the skin about the pins to soften exudates. 

If reasonable care has been taken to sterilize the skin, to drill the pins into 
the bone under aseptic preeautions, and to keep away from the fracture line, 
there is a very small percentage of infections about the pins. Some serous 
exudates may occur about the pins, where there is very much muscular action 
in the tissues around the pins. Some of those who have been enthusiastic in 
using skeletal fixation contend that their patients can carry on their masticatory 
function as usual. Personally, I am not entirely in accord with this. I feel 
that the jaws should be pretty well immobilized for the first three weeks and 
then have a restricted selected diet. 
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In considering the gunshot wounds that often result in jaw fractures, we 
have some points that need special consideration. Because of the loss of bone 
in these cases, it is frequently necessary to use a somewhat different type of 
splint. The British have used a great many sectional cast metal splints with 
connecting bars or attachments between the sections. After the sectional cap 
splints are cemented in place they connect the sections together either with 
connecting bars screwed to the sections or by adjustable jackscrews that can 
keep the sections in their normal relationship to the dental arch as a whole. 
The important factor to consider in these war injuries with loss of bone is to 
keep the bones in their normal anatomical relationship and not allow collapse 
of the various parts to take place. In this way the terrible deformities and 
cicatricial contractions ean be avoided to a great extent. The parts are held 
in position and the surgeon anticipates the replacement of the missing bone 
by a bone graft as soon as the soft tissues have healed and infection has been 
eliminated. This principle has been emphasized in all of the maxillofacial 
courses which have been given under army auspices, and it is hoped that many 
errors made in the last war will be avoided. 

The usual period of calcification after a fracture varies a great deal with 
the individual and his calcium metabolism. In the absence of infection we may 
say that firm calcification will take place in six weeks’ time. Most stabilizing 
appliances can be removed in six weeks’ time. Frequently we can allow a 
slight degree of motion after four weeks’ time, if the bones are in good apposi- 
tion and there is a minimum amount of muscular action tending to pull on 
the line of fracture. 

There is an occasional complication to be considered in connection with 
fractured jaws. The first is attending infections which may develop in the 
bone or in the submaxillary soft tissues. Early and adequate incision and 
drainage will often shorten the period of the infection and the resulting damage 
to the bone. Antibiotic drugs have materially aided in controlling, and often 
will abort, the postfracture infections. Another complication is the mal- or 
vicious union that may occur where fractures exist. This may be due to delayed 
treatment, or to inadequate postreduction radiographs, or faulty choice of 
appliances. Some of the eases of faulty union may be improved before too 
complete calcification has taken place if a change of appliance is used which 
may exert traction in a direction to overcome the faulty union. If the bony 
union is complete and the faulty position results in a deformity or in poor 
function, it may be necessary to refracture the bone by the use of a flexible 
Gigli saw, and then reset the bones in a proper alignment by the use of more 
adequate appliances. Another complication is trismus. This often is the result 
of inflammatory exudates or cicatrices in the muscles of mastication. Physio- 
therapy, radiotherapy, or mild stretching appliances may aid in such eases. 
Many of the methods used to overcome chronic trismus are not too satisfactory, 
and at times radical plastic or arthroplastic operations may have to be resorted to. 

Ankylosis of the temporomandibular joint is a sequelae to fractures at 
times. This is more likely to follow injuries during childhood than in adult 
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life. Fractures of the condyles or injuries where the blow was sustained in 
an anteroposterior direction on the symphysis are more likely to result in 
ankylosis. The treatment for a true ankylosis is a radical arthroplasty which 
will usually give functional results. 

Diet is always an important consideration in the treatment of fractures 
about the jaws. There is rarely any difficulty in getting fluids or semifluids 
into the mouth even when the mandible is immobilized to the maxilla. Even 
when there is a full complement of teeth in position there is generally room 
to transmit fluids into the mouth. The important consideration is the selection 
of the diet as to its composition. It should be a balanced diet rich in the mineral 
salts and fats with an adequate amount of vitamins B, C, and D, in particular. 
It is more advantageous to take feedings every two or three hours than to 
follow the usual routine feedings of three meals a day. 

The attention to mouth hygiene is very important in the treatment of 
fractured jaws. This is especially so in cases where wires, arches, or splints 
of various kinds are used. These appliances accumulate food debris even when 
a fluid diet is given. The use of frequent mouthwashes or irrigations is advisable. 
The prime object of such solutions is the mechanical removal of accumulated 
food. Oxidizing mouthwashes may help keep the mouth cleaner. Where there 
has been a compound fracture into the mouth, and where wounds of the soft 
tissue are present, it is well to avoid the effervescent type of oxidizing mouth- 
washes, because they break down and disintegrate protecting blood clots. The 
use of a child’s size toothbrush will facilitate keeping the accessible portions 
of the teeth and appliances as clean as possible. 

In conclusion, we may state that the early treatment of fractured jaws is 
essential. Immobilization in a correct anatomical relationship with the teeth 
in good occlusion is important to get the maximum functional result. This can 
be accomplished best by using the simplest type of appliances attached to firm 
anchorage distributed over as much surface as possible, to spread the stress. 

The use of penicillin or other antibiotics has been a great help in reducing 
infections. Cooperation of the patient as to oral hygiene, diet, and avoiding 
trauma is productive of the minimum period of convalescence and the maximum 
functional results. 
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(Continued from the September isswe, page 1114.) 


Decicuous Teeth 


B* TRADITION and common usage various names have been employed to 
designate the deciduous teeth and to differentiate them from the perma- 
nent dentition: ‘‘milk’’ teeth, because of their relatively white color, ‘‘baby’’ 
teeth indicating the period of their eruption, and ‘‘children’s’’ teeth, in con- 
trast to those in adult mouths, are terms frequently expressed. The first two 
are strictly lay deseriptions, while the latter is not wholly satisfactory because 
nearly all the suecedaneous teeth assume their positions during the years 
leading up to puberty and are therefore masticatory organs of youthful as 
well as of maturer years. The word ‘‘deciduous’’ is self-explanatory and 
appropriate, for it signifies their temporary term of service since they are 
shed by nature at specifie periods. 

The deciduous teeth closely resemble their successors in general design 
but are far more delicate in construction. Their functional requirements 
during their period of usefulness are not so exacting. In size they are smaller 
in all dimensions and are definitely constricted at their cervices. The roots 
of the molars are slender, prone to be bowed, and are widely divergent for 
the reception of the crowns of the premolars which supplant them. The fune- 
tion of deciduous teeth is twofold. Not only do they crush and grind food in 
the masticatory process but in addition, by their presence, they aid in the 
growth and development of the jaws and correctly guide the permanent teeth 
to their normal positions in the arches. It is obvious to the enlightened parent 
and should be made so to the uninformed that the value of intact, healthy 
deciduous teeth cannot be overemphasized. If nature’s plan were fully carried 
out, their extraction would be an unnecessary procedure until complete root 
absorption has taken place and their physiologic time for shedding is reached. 
Unfortunately, through indifference, ignorance, or neglect, their premature 
removal often becomes a necessity because of extensive caries, incurable 
pulp involvements, or pathologie considerations. Traumatic injuries and 
orthodontic procedures as well, present frequent indications for surgical inter- 
ference. Many malocelusions and malpositions of permanent teeth are due to 
premature or delayed extractions of the primary set. Other things being 
equal, the proper time for their extraction is when the permanent teeth are in a 
position to replace them, although their earlier removal is often necessary 
if caries has attacked them to such an extent that they are beyond treatment 
or are causing such disturbance that the health of the child is being impaired. 


; *This is the nineteenth article in a series which began in the January, 1949, issue of the 
OURNAL, 
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Where complete or nearly complete absorption of the root of a deciduous 
tooth has occurred and its crown is very loosely attached to the gum tissue, 
extraction can often be performed by wrapping a piece of sterile gauze around 
the thumb and index finger, grasping the tooth on its lingual and labial sur- 
faces with these two digits, and directing a slight pressure alternately labially 
and lingually until it is loosened from the tissue and then lifted from its 
position. This simple procedure does not tend to frighten the child who may 
become alarmed if instruments are in evidence. When this method is not 
practicable, it becomes necessary to use the usual extraction techniques. 

Position of Patient and Operator.—The position of the child in the chair, 
its adjustment, and the operator’s stance are practically the same as for an 
adult person. The size and age of the patient are, however, taken into con- 
sideration. The essential details were described in an earlier chapter. 

The Radiograph.—Before anyone attempts any surgical operation on a 
deciduous tooth, it is just as essential that he visualize the hidden structures 
in the area as it is when contemplating an extraction of a permanent tooth. 





Fig. 220.—Deciduous tooth forceps. 


It is of particular importance that he give due consideration to the position of 
the crown of the tooth lying directly beneath it. Since at this stage the sub- 
merged tooth is underdeveloped, is loosely attached in the bone, and ean be 
easily traumatized, it may be irreparably injured by injudicious instrumenta- 
tion. In addition, the radiograph discloses the amount of root absorption, the 
location of any pathologic process, and the presence of slender spicules of un- 
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absorbed root structure which so often are discovered lying laterally to the 
crown of the unerupted tooth, even impinging upon it and creating danger 
to it if their removal is not executed with the most meticulous care. The small 
intraoral films marketed for use in children’s mouths are usually more suitable 
and easier to handle than the adult size. 





Fig. 221.—i1-12, Examples of deciduous teeth. 

1, The central incisors have been fractured by trauma. In such a case, if the pulps 
are still vital, the coronal portion firm, and conservation is possible, it will be to the child’s 
interest to retain them to discourage malocclusion. If extraction is imperative, the coronal por- 
tions are removed with the deciduous forceps and the residual tips dissected out with apex 
picks. 

2, 8, 4, 5, 6, 7, and 10, Sufficient root absorption has taken place to permit easy removal 
with deciduous forceps. 

8, 9, and 11, The second deciduous molars present the possibility of root fracture under 
forceps pressure. 

12, Caries has disintegrated the crowns of the deciduous molars. 


The Armamentarium.—The instruments required for the extraction of 
deciduous teeth are few in number but should be selected from the viewpoint 
of adaptability to small mouths. Fig. 220 shows two specially designed 
diminutive foreeps which are usually adequate. They are light in construction 
but sufficiently strong for this purpose, and the beaks can be properly ad- 
justed to the crowns without injuring the soft tissues. Some deciduous molars 
are so firmly seated, however, that heavier instruments are essential to effect 
their release. Standard Forceps No. 2 and No. 6 are most suitable for these 


“jc 








1228 FRANK W. ROUNDS 


eases, but prior to their application the buecogingival gum should be loosened 
to prevent bruising. Most elevators employed for dislodging permanent teeth 
and roots are too bulky and dangerous to be of service in removing detached 
delicate root ends, although the Cryer levers (Fig. 56) occasionally are useful. 
The levers and apex picks illustrated in Figs. 61 and 62 are the instruments 
of choice for elimination of such spicules, particularly if the crown of an 
unerupted premolar is involved. 

Extraction Movements.—The technique of extraction of deciduous teeth 
does not differ in its essentials from that of the permanent teeth. The central 
incisors, lateral incisors, and cuspids with their single roots are not very 
firmly attached to their supporting tissues, and, in general, at the indicated 
time of removal the roots are absorbed to a great extent. Usually the applica- 
tion of the beaks with a slight amount of pressure will detach the tooth. If 
any resistance is encountered, the tooth is moved alternately to the labial 
and lingual sides, and when necessary a slight rotating movement is made. 
The molars as well are easily detached if the root absorption is extensive. 





Fig. 222.—A retained root of a deciduous molar. 


Often, however, the radiograph will show a disparity in absorption, one root 
being partially or entirely consumed while the whole extent of the root 
formation of the other is present. In many eases no material absorption has 
taken place and both roots envelop the crown of the succedaneous tooth. Such 
teeth offer much resistance to the forceps pressure, and excessive care is neces- 
sary to avoid fracturing the slender prongs during the extraction movements 
which are alternately buccolingual and followed by traction. If a fracture of 
a root occurs, further attempt at its removal with forceps is not only useless 
but ill advised. The broken particle is dislodged and dissected out with an 
apex pick of suitable size and construction. Pressure upon or bruising of the 
unerupted crown must be avoided. Fig. 221 depicts several types of deciduous 
teeth which present varying degrees of absorption. 

Retained Deciduous Root Apices.—Radiographs occasionally disclose 
small radiopaque bodies embedded in the alveolar process between the roots 
of permanent teeth, usually in the premolar area. These have been identified 
as root fragments of deciduous teeth. The presence of such retained root tips 
has been explained by Kronfeld' as follows: ‘‘The erupting bicuspid advances 
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toward the bifureation of the deciduous molar and resorbs the under surface 
of the roots. In doing so, one or two apices of the deciduous molar may be 
cut off by resorption; they become separated from the rest of the root and may 
be left behind in their original position in the jaw, while the crown is ex- 
foliated.’’ If their removal is indicated, it must be performed by an open 
‘‘window’’ operation as described for the removal of any buried root. Fig. 
222 illustrated this type of case. 

Attitude of the Operator.—The mechanical difficulties connected with 
the extraction of deciduous teeth are usually of a minor character. The 
handling of children, however, is a matter of extreme importance and may 
present problems of some magnitude. These are due to various causes. Some 
of the more common become obvious to the dentist after a few experiences. 
The following are examples: 

1. The reasoning powers of children are not developed to the extent ex- 
pected of adults. Some show surprising maturity while others evidence a 
complete lack of these qualities. 

2. A neurotic parent accompanying the child may create more confusion 
than the child himself. 

3. Lack of parental control. 

4. Fear is a common trait. It is often engendered by some previous un- 
pleasant dental experience, by indiscreet remarks of parents or companions, 
or by anticipation of pain. 

5. Deceptions, false statements, or even lies told them by doting or over- 
zealous parents. 

6. Self-willed children, accustomed to having their own way. 

A few suggestions may simplify the difficulties : 

1. Every attempt should be made to gain the confidence of the child. 

2. A patient, kindly, but firm attitude should be taken. The dentist must 
be master of the situation. 

3. Keep the parents out of the operating room if possible. 

4. Tell the truth. 

5. Intelligent premedication is often a boon. 

6. General anesthesia tactfully induced overcomes many difficulties. 

7. Put yourself in the child’s place and by your attitude and performance 
strictly follow the precept of the ‘‘Golden Rule.’’ Many a lifelong friend and 
patient can be made in the dentist’s surgery. The converse is equally true. 
Children, like elephants, have long memories. In rare instances strong arm 
methods are the only recourse. 


Artificial Complications 


The principles and techniques which we have heretofore described have 
been those applicable to such conditions as are daily, or at least frequently, 
encountered by the dentist in the customary pursuit of his exodontia practice. 
They have covered many of the mechanical problems caused by anatomical 
variations as well as simple uninvolved extractions. In addition to these, it is 
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apropos to mention what may be termed artificial complications. These may be 
created by the necessity of extracting a tooth which supports some form of erown 
or serves as a bridge abutment, or of the removal of a root or unerupted tooth 
situated beneath some part of a fixed bridge which it is essential to leave un- 
disturbed. Such restorations may not interfere in any way with routine methods 
of extraction, but they are capable of presenting perplexing problems. 


Extraction of a Tooth Supporting an Artificial Crown.—The technique in 
these cases depends to a great extent on the type of crown. Jackets of 
poreelain or plastic material are friable and will not withstand instrumental 
pressure. Therefore it must be presupposed that such a restoration not only 
will be of no aid in the extraction but may be a hindrance, as it conceals the 
true character of the natural coronal substance. Care should be exercised in 
removing from the mouth all disintegrated fragments which are engaged by 
the mouth pack, thereby obviating the chance that they be swallowed or 
passed into the trachea. The same precaution should of course be observed 
when removing a tooth containing a dislodged inlay or a large metallie filling 
which has crumbled under the pressure of the extracting instrument. Having 
accounted for a detached restoration, the operator can then proceed with the 
extraction by the same methods he would apply had it not been present. 

The earlier types of dowel crowns are seldom seen nowadays but are 
oceasionally observed in the mouths of older people. The roots supporting 
them are necessarily pulpless, since they are retained by posts or pins cemented 
in the pulp canal. Nearly always an exploring instrument passed below the 
base of the crown where it comes in contact with the root will. disclose the root 
to be carious under the free gum margin. If not so affected, the forceps may 
be applied in the same manner as if the tooth had a natural crown, but the 
restoration should not be relied on to support the beaks unless the root is held 
loosely in the tissues. When the root is carious, the marginal gum should be 
well released to avoid bruising and the beaks of the foreeps directed well up 
on the root. If necessary, an alveolar adjustment is made. The extraction 
movements should be the same as described for operating on a tooth with a 
natural crown. If the artificial crown is fractured, leaving the root intact, 
and the dowel is in position in the root, the latter often possesses increased 
strength and will usually withstand the pressure of the forceps better than a 
root undermined with decay. Many times, however, the root has disintegrated 
or may have been fractured. Such root substance is usually enveloped by 
pathologie tissue. 

Oceasionally a tooth requiring extraction is presented where the root 
has previously supported a dowel crown which has fractured and left the root 
intact with the post projecting and firmly cemented in the root canal. In such 
case extraction can often be performed by attaching the beaks of the forceps 
to the pin instead of the root and withdrawing it by a gentle tractile force 
executed in line with the axis of the root. The six superior anterior teeth 
were customarily the only teeth which dentists attempted to repair with these 
constructions. 
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When the tooth to be extracted is supporting a shell crown and is not 
firmly attached to the tissue, but the crown is securely cemented to the tooth, 
the forceps can often be applied and the tooth removed in the same manner as 
if it were not crowned. A minimum amount of pressure usually suffices. 

If the tooth is firmly seated, too much reliance should not be placed on 
the crown to withstand the foree of the extraction movements, as frequently 
the roots are built up with amalgam or cement, and the pressure will not only 
detach the crown from its anchorage, but will fracture the remainder of the 
natural crown. In all such eases the forceps should be attached well up on 
the root, the presence of the restoration disregarded, and the tooth extracted 
hy the operative technique indicated for its type. If the crown is loosely 
attached or caries has attacked the gingival area of the tooth beneath it and 
the roots are firmly supported in the alveolus, it is advisable to remove the 
crown prior to applying any instrument to extract the tooth. 

Extraction of a Bridge Abutment.—When the roots of teeth that serve 
as abutments for a bridge are to be extracted, the technique to be applied for 
their removal will depend on the size and location of the bridge, the stability 
of the abutments, and the firmness of their attachments to their supporting 
structures. It will, of course, be understood that if only one abutment is to 
be extracted, the bridge should be detached by cutting it at such a point as 
will facilitate its removal without injury to the tooth that is to be left in situ. 
If the opposite anchorage is a lug resting on the occlusal surface of the other 
abutment, this preeaution is needless. The extraction is then made by the 
method deseribed for the same tooth when not serving as an abutment, ob- 
serving the same preliminary procedure that is applicable to the artificial 
crown of which the abutment is a type. 





Fig. 223.—A superior impacted cuspid lying above a cantilever bridge. 


If both abutments are to be extracted and they are firmly fixed, the 
forceps should be first applied to the posterior abutment, loosening that tooth, 
and then applied to the anterior tooth, loosening it also, when a tractile move- 
ment on one of the teeth will usually cause both to leave their sockets with 
the bridge still attached to both teeth. 
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If more than two abutments supporting the same bridge are to be ex- 
tracted, they should be loosened separately as described, after which the 
forceps are applied to one and the extraction movements made so that all will 
leave their sockets together, making the final tractile movement as near as 
possible in the line of the roots’ axes. When the teeth are so situated that this 
procedure is not practicable, it will be necessary to cut the bridge at different 


points. 


A. B. Cc. 


Fig. 224.—A, B, and C, A superior impacted cuspid lying above a fixed bridge. 


A, B. 


laa 225.—A, An embedded root lying above a fixed bridge. B, The postoperative radio- 
graph. 


An artificial complication which may demand more than ordinary 
dexterity and ingenuity on the part of an operator may be created when a root 
or unerupted tooth embedded beneath a fixed bridge or in juxtaposition to a 
substituted crown must be removed because of a pathologic condition or some 
other requirement, and the artificial replacement is not involved except by 
proximity. Good surgical judgment may of course rule out such an attempt, 
but a conservative approach indicates that if at all feasible the disturbing 
factor be removed without injuring or disturbing the bridge or the restora- 
tion. 

The accompanying radiographs serve to illustrate situations just de- 
scribed. In Fig. 223 an impacted superior cuspid in a horizontal position lies 
palatally displaced with its root approximating the apex of the first premolar. 
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Its crown overlaps the palatal aspect of the lateral incisor and abuts the pulp- 
less central root, which supports an artificial crown. The premolar carries a 
cantilever bridge. The dentist in this case requested the removal of the cuspid 
with the expressed hope that his restorations could be retained intact. The 
result was successfully attained by palatal dissection. 

Fig. 224 presents a similar case with the cuspid lying palatally above a 
fixed bridge. 

In Fig. 225 a root fragment lay superficially beneath a pontie of a fixed 
bridge. Approaching it palatally, a longitudinal incision was made under the 
bridge from the premolar to the molar and the mucoperiosteum amply re- 
leased. A small window was then established in the palate process and the 
root directed through it with apex picks. The flap was then replaced. No 
sutures were indicated, no visible wound was evident, and the bridge was un- 
disturbed. 

A ease such as shown in Fig. 226 requires careful technique and surety 
of touch. Here the crown of a palatally impacted cuspid tooth overlaps the 
lateral root and closely approximates its jacketed crown. The postoperative 
radiograph shows the completed extraction and the restoration undisturbed. 





A. B. 
Fig, 226.—A, A superior impacted cuspid tooth involving a lateral root which supports a 
jacket crown. B, The postoperative radiograph. 


Accidents and Mishaps 


When a dentist undertakes any procedure in exodontia, he assumes that 
the result will be satisfactory to both himself and his patient. This assurance 
logically is based on his confidence that he is thoroughly competent to meet 
any contingeney which may arise and to carry the case through to a successful 
conclusion. The experienced dentist nevertheless recognizes that, in spite of 
‘areful planning, the exercise of precautionary measures and skillful tech- 
nique, disturbing complications may occur in the most unexpected ways. A 
beginner in exodontia may be prone to discount these hazards and because of 
inexperience or enthusiasm take unwarranted chances. Accidents and mishaps, 
defined as unfortunate occurrences which befall unexpectedly or undesignedly, 
may happen in any practice and often occur when one feels most invulnerable. 
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No practitioner is immune to occasional defaults, and the most capable operators 
are those who never lose sight of that fact. It also is evident that sometimes an 
accident is unavoidable. In recognition of this premise, it behooves the exo- 
dontist to acquaint himself with the features of such accidents as are likely to 
occur in connection with the extraction of teeth and become familiar with the 
best methods designed not only to prevent but also to correct them. 

If an accident occurs, it is essential for the operator to maintain his 
equanimity and not be disconcerted, since patients, if conscious, are usually 
quick to notice any confusion on his part and become apprehensive. In most 
cases the operation can be continued as if the mishap were one of the con- 
tingencies that might be expected, but in some instances an explanation is 
advisable and will give assurance to the patient. With an anesthetized patient 
minor mishaps can usually be rectified before consciousness is regained; but 
some occurrences,.even if no manifest negligence is evident, can and do pave 
the way for dentolegal complications. 

Fractures of the Teeth.—An accidental or unavoidable fracture of a tooth 
is the most common mishap connected with its extraction. This may result 
from a number of causes, of which the following are the most frequent: 

1. Failure to make a thorough preliminary examination. 

2. Nonrecognition of the anatomy of the tooth and the tissues by which it is 


retained. 


3. Incorrectly estimating the inherent strength of the tooth or the re- 


sistance to be overcome. 

4. Use of an instrument not suited to the tooth to be extracted, either be- 
cause a proper type has not been selected, or because it is not correctly con- 
structed. 

5. Misapplication of forceps or elevators. 

6. Improper execution of extraction movements. 

7. Closing the beaks of the foreeps too tightly on the tooth with erush- 
ing foree. 

8. Attempting the extraction movements before completing the adjust- 
ment of the instrument to the tooth. 

9. Operating too rapidly and thereby losing the sense of cultivated touch. 

10. Lack of perfect control of the instrument throughout the operation. 

11. Interference by the patient, either in consequence of pain, panic, or 
any other cause. 

12. Failure to observe properly the opening through which the tooth is 
to pass, e.g., where the space between the teeth is so narrow that it is impos- 
sible to withdraw it without impingement. 

13. Failure to gauge the extent to which caries has weakened the tooth’s 
substance. 

14. Abnormalities in tooth formations. 

15. Abnormality of the supporting structures. 

Informing Patient of Probable Fracture.—When, on examination, condi- 
tions indicate that a fracture of the tooth may accidentally take place or be 
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purposely caused during the operation and a local anesthetic is to be employed, 
it is advisable to inform the patient of the probability of such fracture, so that, 
if it occurs, the patient will not be disposed to doubt the ability of the 
operator and will permit the extraction to be completed without hesitancy. 
Very naturally most patients undergo an inherent dread of tooth extraction 
and especially seem to have an ingrained fear that the tooth will break. They 
feel that such a happening is a real cause for alarm. To the competent dentist 
this occurrence merely requires a reclassification of technique; and if this fact 
ean be unobtrusively substantiated by expert performance, what might other- 
wise develop into a difficult situation to handle is greatly simplified. 

If a tooth fracture occurs when one is operating under a general anes- 
thetic, the patient is, of course, unaware of the incident, and the complicating 
factors, if they exist, are corrected before consciousness is regained. The 
only exception to be noted would be a case where the operator predetermines 
that a fracture will probably oceur, and for some good reason believes it 
would be unwise to dissect out the remaining fragment at that time. If such 
a condition should present, and indeed it would be a rare one, the patient 
should be so advised prior to the administration of the anesthetic. To with- 
hold such information and attempt to explain after anesthetic recovery would 
imply failure in accomplishing the objective and place the operator in an 
embarrassing, if not a defensive position. The various procedures for re- 
moving a remaining fragment of a tooth in ease of fracture have been de- 
scribed in earlier chapters. 

Traumatic Injury to the Alveolar Process.—An accidental or unavoidable 
fracture of the external plate of the alveolar process may occur when a tooth 
undergoing extraction is being severed from its attachment. This accident 
may happen even when precautions have been taken to avoid it, and the ex- 
traction movements have been correctly performed. Serious consequences 
seldom follow, as the mishap is easily correctable. It rarely oceurs if the 
contingency has not been overlooked and preventive measures have been 
taken. 

As a rule, the alveolar process is not injured when the extraction is a 
simple operation, but there are cases in which it is mechanically impossible to 
remove the tooth without causing some trauma to this tissue, and there are 
instances in which the injury is caused by accident. 

Loose Spicula.—Any small fractured piece or loose spiculum of process 
should be removed with tweezers. Where such a fragment is adherent to the 
gum, it may be necessary to dissect it from this tissue before it can be removed. 
This is done by holding the fractured part with the tweezers and eutting it 
loose with a laneet. Detached pieces of process, if allowed to remain, will 
often irritate the parts for a long period before they exfoliate, sometimes 
prompting a person who has had a tooth extracted to remark that at the 
time of extraction a part of the ‘‘jawbone’’ was broken and pieces of it came 


out weeks afterward. 
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Fig. 227.—Various cases of fractured process attached to extracted teeth. (After George 
B. Winter.) 
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Sharp or Irregular Margins.— When any part of the process, as the result 
of extraction, has irregular or sharp edges, they should be cut away, or 
rounded, and smoothed with rongeurs, bone files, or curets. Such projections 
irritate the overlying gum and thus delay the closure of the wound. In addi- 
tion they are a source of annoyance and discomfort to the patient during the 
healing process. As these margins are only gradually resorbed after physio- 
logic functions have been restored in the parts, their removal will greatly 
shorten the time for normal conditions to be re-established. This procedure 
is of particular importance if a sequence of teeth have been removed and 
their loss is to he replaced by an artificial restoration. 


Fig. 228.—Exposed process. (After George B. Winter.) 


Fractured Margin and Septum.—aA fracture of the margin of the alveolar 
process or of the septum separating the roots is not an infrequent occurrence 
during the extraction of a multirooted tooth, as the divergence of the roots is 
often so great as to prevent their release from the socket without such a 
happening; or it may be necessary to carry a tooth laterally to effect its re- 
lease, which may have the same result. When the detached part is entirely 
carried away, no further attention need be given to it than to see that no sharp 
points are left unrounded. If the fractured part remains loosely attached, it 
is seldom advisable to attempt to readjust it, but it should be removed as 
deseribed under ‘‘Loose Spicula.’’ Such removal will cause only a slight de- 
pression at the point of fracture and entail no permanent injury. If the 
septum separating the extracted tooth from an adjoining tooth is fractured, 
it should be carefully pressed back into position as a protection to the tooth 
that is to remain. 

Extensive Fracture.—If the fracture involves an extensive area of the 
process but it is not completely detached and carried away with the tooth, 
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it should be carefully pressed back into position where it will usually be re- 
tained without further support and regeneration will take place without com- 
plications. If, during the extraction movements, it is observed that such a 
break in the process has occurred, the extraction should be discontinued and 
the process separated from the tooth, after which the extraction is completed. 
If a portion of process is suddenly separated from the bony structure but is 
still attached to the tooth during an extraction, the gum tissue should not be 
carried away with it, but the tooth should be released, and the soft tissue care- 
fully dissected from the fractured process so as to avoid laceration. Other- 
wise, with such a resultant tear, the underlying osseous structure would be 
denuded. Fig. 227 shows several cases in which a segment of fractured process 
is still attached to the extracted teeth. 

Exposed Process.— When, after extraction, there is not sufficient gingival 
tissue to overlie the margins of the alveolar process, the exposed surfaces, if 
allowed to remain unprotected and unnourished, will become very painful and 
will often necrose. Patients are prone to believe that all of the tooth has not 
been extracted. Such a condition may result from a number of causes, e.g., 
where repeated attempts have been made to apply forceps to deeply seated 
roots; where the gum tissue is bruised, lacerated, or torn away with the ex- 
tracted tooth; where approximating teeth are extracted at the same sitting 
and the alveolar margins and interproximal septa are thick and dense and 
project to such an extent that the soft tissues cannot cover them. This is not 
an uncommon condition following extractions for elderly people where there 
is a recession of the gums around the necks of their teeth. It is also a fre- 
quent occurrence in cases of extreme periodontoclasia. The .drawing in Fig. 
228 illustrates exposed process. 

In order to correct this situation, wherever the gum tissue does not fold 
over the surface of the alveolus on the lingual or buccal margin of the socket, 
enough of the exposed area of process should be cut away to permit complete 
protection. When the septum is very prominent between the roots of a molar 
tooth or that separated two teeth which have been extracted, it also should be 
reduced to a level which will allow a healthy blood clot to cover it. Sutures 
are often indicated to retain the flaps in place. The excision of the bone in 
these cases is usually accomplished with rongeurs and the reconstructed mar- 
gins smoothed with bone files and ecurets. These are essential measures in 
assuring correct débridement of tooth sockets whenever exposed bone would 
interfere with the normal processes of repair. 


(To be continued.) 
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TRIFACIAL NEURALGIA 


Leo M. Daviporr, M.D.,* New York, N. Y. 


RIF ACIAL neuralgia is perhaps more graphically described by the French 

term ‘‘tiec douloureux,’’ because the characteristic thing about this condition 
is that it is a tie or spasmodic disease and it is extremely painful. Perhaps the 
best way to define the condition is to permit me to give the description of it 
in the eloquent language of a century ago by a British surgeon and physician 
by the name of Benjamin Hutchinson, who had a good deal of experience with 
this disease. He said: 


The pains vary in their degree of intensity, at one time exciting the most piercing cries 
and distracted writhing and motions in the patient, while at another they are more bearable. 
When at the acme of their violence the parts affected are often convulsed and sometimes 
various contortions and grimaces are observable. These are distinct from the convulsive 
twitchings of the muscle with which the diseased nerves communicate, which are occasioned 
by the irritation from excessive pain. While the contortions and grimaces are voluntary, 
being caused by the patient’s writhing and twisting from the agony of his torture and may 
be prevented by firm resolution, or firm impulse not to shrink from the attack, it barely 
gives warning of approach and frequently the first sign of attack is the patient starting up 
in a state little short of frenzy. In this condition some patients beat the parts with violence 
or forcibly rough them with some coarse substance till excoriation takes place and in some 
few instances they have thus succeeded in diminishing the pain’s intensity. The pains are 
more frequent during the day than in the night, probably from their being at this time 
fewer causes of irritation, and they are more frequent during conversation than in silence, 
and still more so at the time of mastication when the attacks often succeed each other with 
such rapidity as to appear like one continuous paroxysm, with scarcely an interval of ces- 
sation. In general only one side of the face is afflicted with this dreadful disorder but 
as there are cases recorded in which both sides suffered at the same time, we cannot lay 
down as a certain characteristic of the disease that it is unilateral. When the disease 
continues for a great length of time with increased violence, the patient cannot obtain 
respite neither by night nor day, his appetite fails and as may be expected there is some 
degree of pyrexia. This, however, but rarely happens and only in eases of the utmost 


severity. 


Then he quoted some German writers who related cases of what they called 
the ‘‘tie douloureux,’’ which though in some particulars resembled that afflic- 
tion, in others differed from it very materially. The first of these writers 
deseribed it as having been prevalent in Salzburg, but the pain was periodically 
recurring, once in twenty ‘ir hours, often remaining for several hours at a 
time and then suddenly de; ting. Then he said: 

[ should, however, rather suppose these to be cases of hemicrania, which has in many 
instances been observed to attack the patient periodically and to yield to the bark [by 
which he means quinine of course], but those who are familiar with the symptoms of 
neuralgia faciei well know the superior degree of violence, the shortness of the interval 
between each attack, and the obstinacy with which they resist the generality of remedies 
opposed to them. 

Read before the Jan. 30, 1950, monthly conference of the New York Institute of Clinical 
Oral Pathology. 

*Chief Neurosurgeon, Beth Israel Hospital. 
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This was written in 1822, and I believe there is very little to add to the 
description of this disease as we see it today. 

I lay some stress on the symptoms as presented by the patient, and for a 
very good reason, because the diagnosis of the disease depends upon the history 
obtained from the patient, since it is also characteristic of this condition that 
on objective examination the patient’s status is usually entirely negative, or 
at least negative in relation to any disease condition of the nervous system, 
the face, or head where the pain is localized. 

In fact, it is to be stated almost categorically if you find in addition to the 
history of pain in the face, abnormal neurological signs, then either one of two 
things must be considered. Either the patient has a true tic, which has in 
some way been modified by alcohol injections or surgical operations, or the 
disease is not a true tic douloureux. We will in a little while discuss the dif- 
ferential diagnosis. 

Now let us stop for a few minutes to see if we can delve into the possible 
eause of this disease. So far as I know no definite etiology has ever been de- 
scribed that stands unchallenged. About ten years ago some workers in Phila- 
delphia believed that they were able to demonstrate softening in the thalamic 
portion of the brain in patients with tie douloureux. Since these are patients 
who seldom die of their disease it is rare that post-mortem examinations are 
obtained, and it is also true that people who have had tie and who happen to 
die of some other cause may fall in the hands of pathologists who are perhaps 


not informed that the patient had suffered from tic or are not too interested 
in examining the nervous system, so that we have very few post-mortem reports 
on these cases. 


It was, therefore, important from the point of view of a neuropathologist 
and neurosurgeon in Philadelphia to have the material from a case of true tic 
douloureux, who had died and whose brain showed a softened area in the 
thalamus. The difficulty of accepting this as the etiologic basis for trigeminal 
neuralgia is that so many people who have softening in the thalamus do not 
have trigeminal neuralgia, and those who have what is known as thalamic syn- 
drome with a painful affliction secondary to known softening in the thalamus 
have a location and type of pain which is quite unlike the type that one sees 
with a true tic douloureux. Therefore, we are still not sure as to the etiology. 

Statistically we know that it is a disease which affects elderly people or 
old people, therefore, people who are in the period in life when hardening of 
the arteries does occur and when perhaps the chemistry of the brain, based on 
poor circulation, may have changed in some subtle ways which we still have 
not been able to demonstrate. 

One glimmer of light occurred a few years ago when I happened to be 
reading a monograph of Benjamin Hutchinson, written in 1822, in which he 
claimed to have obtained satisfactory results by the treatment of these patients 
with large doses of ferrous carbonate. Because his description of the disease 
was so accurate it did not seem to me that he could have mistaken the diagnosis. 
He sounded too honest to have claimed cures, the diagnosis being accurately 
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made, where no cures occurred; and so over a period of some five years we have 
tried to repeat his results by the administration of large doses of ferrous car- 
honate, and we have found that in a very considerable percentage of our patients 
who received ferrous carbonate the pain is at least temporarily relieved. Un- 
fortunately, in spite of the continued use of ferrous carbonate, sooner or later 
most of these patients begin to have pain again and eventually require other 
forms of treatment. But the important thing as I see it was not that some of 
these people were improved, but that improvement took place at all with ferrous 
carbonate, because it led us to think that perhaps some disturbance in the 
metabolism of iron in the brain had something to do with the disease. We 
then made a few investigations, too few, I am sorry to say, in which we studied 
the iron contents of the blood plasma; the red cells, which of course contain 
a lot of iron in the hemoglobin, were removed from the whole blood and we 
found that so far as we can tell there is very little variation from normal in 
people with tie douloureux, so that while this was a slight indication, the exact 
place where even this leads to is still unknown. 

Another possibility also arising from the results of therapy was the report 
by perfectly reliable observers of some improvement in this condition by the 
administration of thiamine chloride (vitamin B,), and this too has not been 
followed up further, nor have the cures been of sufficient dramatic nature to 
lead to very great conclusions to be drawn from them. 

To my knowledge no one has yet used cortisone in this disease, I am sure 
somebody will as soon as they are able to lay their hands on it. I am not op- 
posed to that. I hope they do because I think that we do not know until we try. 

When it comes to the differential diagnosis of tic douloureux, the true type, 
in which the etiology is not known, the key to the whole problem is the presence 
in every other condition than tie douloureux of demonstrable objective neuro- 
logical or other physical signs. The exception to that is perhaps in those cases 
in which you have pain which is also of unknown etiology but atypical in char- 
acter. These we can dispense with at once. You have certain patients who 
have attacks which are almost identical with migrainous attacks except for the 
fact that instead of being confined to the head, they may include the head and 
face as well. These are sometimes referred to the neurologist and neurosurgeon 


as possible cases of tie douloureux, when as a matter of fact they have all the 


earmarks of migraine, including the periodicity and associated visual phenomena. 
In women, the clustering about the time of the menstrual periods, the relation- 
ship to the menopause is such that there is a tendency to improve when meno- 
pause sets in. 

Then there is another type of facial pain which is atypical, which some be- 
lieve is due to an abnormality of the sympathetic nerve supply to the face, the 
fibers of which run along the blood vessels of the face. Some of these patients 
have been considerably improved by stripping the external carotid artery or 
actually taking out a segment of the facial artery at the angle of the jaw. 

There are also more serious conditions which sometimes very closely simulate 
tie douloureux which one has to bear in mind. For example, an aneurysm of 
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the internal carotid artery, which occurs in the region of the cavernous sinus, 
will frequently compress the branches of the trigeminal nerve and produce ex- 
eruciating pain especially in the first branch, which may be mistaken for tic 
douloureux. However, here fortunately the rule just promulgated that there 
are associated pathological neurological signs helps out the examiner. Such 
patients not only have the pain confined to that area but they show pupillary 
changes, extraocular muscle disturbances, and usually a diminished sensation in 
the area of the pain in the first branch due to actual compression of the nerve 
roots by the aneurysm. This is the so-called cavernous sinus syndrome, with 
which most neurologists are familiar. 

Then there are tumors which actually arise from the sheath of the tri- 
geminal nerve or gasserian ganglion within the head. These are quite rare. 
When they occur they may show, especially in the early stages, only pain plus 
the subjective loss of sensation, or diminution of sensation in the trigeminal 
nerve distribution and nothing else. When you can be sure no one has injected 
the nerve by alcohol or operated on the patient, that is, if that loss or diminution 
of sensation is definitely known to be spontaneous, then I think you have every 
reason to suspect the possibility of a tumor in that area. 


Then there is the tumor which originates in the acoustic nerve and which 
is much more common. This is a tumor which appears in the posterior cranial 
fossa. It originates on the sheath of the eighth nerve and, by extending along 
the petrous ridge, very quickly reaches the area of the trigeminal nerve and 


produces compression of that nerve with pain in many eases, although not al- 
ways, but in almost all cases diminished sensation in the trigeminal nerve dis- 
tribution. These patients, however, show in the first place a loss of hearing, a 
dead labyrinth on stimulation of the labyrinth by electrical stimulation or hot 
or cold water. They usually show nystagmus, ataxia, papilledema, and other 
signs which leave the diagnosis beyond any doubt. 

There is one condition which, particularly as dental physicians and sur- 
geons, would interest you, and that some of you have had a good deal of ex- 
perience with, and that is the disturbances of the temporomandibular joint in 
association with malocclusion of the jaw. This may be due to arthritis of the 
temporomandibular joint. It may be due to a loss of teeth, which is asymmetri- 
eal. It may be due to a bad habit of chewing on the part of the patient, always 
on one side. It may be due to unknown causes. It is usually accompanied by 
a definite tenderness in the region of the temporomandibular joint, by x-ray 
changes in the joint, and by a type of pain which is not at all characteristic of 
the true tic, although as nearly like it so that unless your patient can give a 
good history, the history may be confusing. This too, however, can be confused 
with such things as migraine and with possible other causes of headache, such 
as brain tumor unassociated with the cranial nerves themselves. It requires, 
sometimes, an actual therapeutic test to prove the diagnosis; that is when mal- 
occlusion is found it should be temporarily corrected to see what effect this may 
have on the pain. Very frequently one can do that very simply by taking three 
or four tongue depressors and making a little pile of them, putting it in the 
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back of the patient’s mouth, and having him bite on it so that he separates the 
articular surfaces of the temporomandibular joint. If as he bites he gets im- 
mediate relief, it is a very dramatic demonstration of the etiology of his pain. 


With this we come to the discussion of the treatment of the original con- 
dition described, leaving out of consideration the other conditions with which 
it is sometimes confused and from which it must be differentiated. I have al- 
ready mentioned vitamin B. I have already mentioned ferrous carbonate. 
Sometimes patients get relief by the inhalation of a drug known as trichlor- 
ethylene, the discovery of which goes back to the time of World War I when 
the workers in airplane factories in England, using trichlorethylene as a solvent 
for paint which was applied to the wings of airplanes, would report to the 
medical officers a sensation of numbness confined to the face. One bright medical 
officer, when he tested the patients and discovered that there was actually a 
diminution of sensation confined to the trigeminal area, thought that it might 
he a good idea, instead of simply putting this down as a toxie effect of one of 
the solvents, to try it as a therapeutic measure in cases of trigeminal neuralgia, 
and he did. Unfortunately he discovered that it takes toxie doses in order to 
produce a diminished sensation in the trigeminal nerve, and in medicinal doses 
it is not very frequently effective, although it may tide a patient over an acute 
attack and make it tolerable. There has been some improvement of this con- 
dition by the application of deep x-ray therapy to the region of the gasserian 
ganglion. I have seen this work in a few instances. Unfortunately again it is 
relatively rare that a patient responds to this, and one must remember one 
feature about this disease which makes any form of therapy difficult to evaluate, 
and that is that the disease tends to have remissions and exacerbations of a 
spontaneous nature. That has been the difficulty with following the cases that 
were treated by ferrous carbonate, too. You find that people who have tri- 
geminal neuralgia, if they will come to you when they are 45 years of age, may 
say they have had this condition for two or three or five years. If they come to 
you when they are 60 years of age, they may have had it for twenty years very 
frequently, and when they come to you at 80 years of age, they have had it for 
forty years. I had one patient who was operated upon at the age of 65, and he 
was very happy over the result; the following week an old gentleman of 85 came 
to see me and said, ‘‘I have got tie douloureux and I want you to operate on me.”’ 

‘*‘Why do you want it operated now that you are 85 years of age?”’ 

He said, ‘‘You just cured my son,’’ and this old gentleman had had the 
disease for 45 years.’ 

Now if anyone should suffer day in and day out for 45 years, or five years, 
from this disease, he would certainly have committed suicide long before then, 
because this is an intolerable condition to withstand. The fact remains that 
these people who have had it for a long time may have it for two or three months 
in a year and then it disappears for a time, or they may have an occasional 
slight attack, or rather a short attack, because very few of these attacks are 
slight, occurring once a year and not again for two or three vears. So when a 
patient receives a form of therapy like ferrous carbonate or trichlorethylene, 











1244 LEO M. DAVIDOFF 


or vitamin B, or x-ray, and within a week, or two weeks, or a month, he gets 
better, we do not know whether this recovery was spontaneous or whether the 
medicine really had its effects, and for this reason one has to follow a great 
many cases to see whether, by the laws of chance and statistical analysis, his 
results have any meaning. 

This leads us to the manipulative treatment, which as you know consists 
first of injections with procaine or alcohol, and finally operative procedures. 
I know that the dental surgeons and neurosurgeons differ somewhat in their 
approach to the nerves by injections. I think that we all believe our way is 
right. My feeling is that the dentists inject these nerves far too peripherally. 
The neurosurgeons try to get the branches of the trigeminal nerve as they enter 
the cranial cavity, whereas the dentists try to get in the region of the mandible 
or in the maxilla. In any case, the injection, if a limited area is involved, is 
just as effective peripherally as it is more proximal to the ganglion, and while 
the injection lasts the pain is relieved. If you have a patient in whom, try as 
you may, you eannot be sure of the diagnosis, injection is perhaps the best 
therapeutic test you can make. If the patient is injected and the pain dis- 
appears during the duration of the sensory deficit, then you know that the diag- 
nosis is correct. Another thing which the injection does is that it gives the 
patient a sort of foretaste of what the numbness will be like when the nerve is 
cut at a place where it remains cut permanently, and some people object to the 
feeling of numbness so very much that they hesitate to have the nerve cut, even 
if they know that they are going to be relieved of the pain. 

When it comes to cutting the nerve, there are various ways of approaching 
it. Of course, the original operation consisted not of cutting the nerve but ex- 
cising the gasserian ganglion. When that was done—that was in the early days 
of this century when surgery within the cranium was still rather crude—there 
was a great deal of bleeding. The operation was accompanied by a high mor- 
tality and the loss of sensation in the eye, particularly, resulted in keratitis and 
often a loss of the eye. Then the late Dr. Spiller, of Philadelphia, by his pro- 
found neurological knowledge, was led on theoretical grounds to believe that 
if you cut the nerve between the ganglion and the pons, you cannot only stop 
the painful impulses but also that there would be no regeneration of the nerve 
thereafter. The operation was carried out by Dr. Frazier, his surgical colleague, 
and proved to be absolutely correct. 

Later on Dr. Frazier, in studying the anatomy of the posterior nerve root, 
which you remember is a single bundle representing all the peripheral fibers 
between the pons and the ganglion, discovered that while all the branches of 
the trigeminal nerve were represented in this one root, the fibers in the root 
were nevertheless arranged more or less corresponding to the peripheral branches. 
Thus the lower portion corresponds to the mandibular branch, the middle por- 
tion to the maxillary branch, and the upper portion to the ophthalmic branch, 
so that Dr. Frazier began to do what he ealled differential section of the nerve 
and was able in that way to spare the sensation in the cornea; with that a great 
many of the difficulties and complications that followed upon this operation 
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were eliminated. There is, as you know, a motor branch to the trigeminal nerve 
which supplies the temporalis, pterygoid, and masseter muscles, and this is 
located medial to the sensory root, running somewhat in a different direction. 
When the operation was first done the whole root was torn out, including the 
motor branch. We are now able to select the fibers belonging to the lower part 
of the sensory part of the root, and leave the motor root intact so that the pa- 
tient does not have any difficulty in opening and closing his jaws, and that too 
is a great advancement. 

The late Dr. Dandy, basing his belief on some anatomical studies, was con- 
vineed there is some further differentiation within this root. He felt that in 
the area of the root close to the pons were the fibers in which the sensation of 
pain was concentrated, not only for the mandibular branch but also for the 
entire area. He also felt that if the nerve is cut via a posterior approach close 
to the pons, instead of through the temporal approach, a very small portion of 
the nerve root is cut, and in that way all the sensation of pain over the entire 
face would be destroyed without injuring the sensation of touch whatever. Thus, 
one would leave the patient with almost normal sensation and still relieve him 
of his tic. This was in a sense correct. 

Others discovered that what Dr. Dandy felt was true of the nerve in the 
proximity of the pons was also true of the nerve closer to the ganglion. There- 
fore, you can accomplish the same thing by making your operation through the 
temporal approach, which is an easier and safer operation, and most people now 
do the operation through the temporal route and do a differential section. There 
is one complication which occurs in about 3 to 4 per cent of the eases, which I 
have already touched upon, and that is postoperative hyperesthesia. This is a 
peculiar sensation of a burning character which is not anywhere near as intense 
as the original pain but which is unfortunately continuously present, and some 
of these people suffer intensely from it. I believe that in a sense is a psycho- 
somatie condition. It occurs largely in nervous people and is an exaggerated 
subjective interpretation of the feeling of numbness. When it happens, how- 
ever, it is just as real to these people as if they were having the original pain, 
and it has been most difficult to treat. Some surgeons have actually not only 
suggested but also carried out the operation of frontal lobotomy in some of these 
patients to relieve them of their discomfort. It may occur whether you cut the 
nerve partially or completely, or whether vou eut it in the posterior fossa or 
middle fossa. A young Norwegian neurosurgeon by the name of Sjoqvist 
thought up another way of approaching the problem, with the hope that this 
paresthesia might be eliminated. He studied the anatomical relationships within 
the medulla oblongata, and after first trving the operation in monkeys, he cut 
the trigeminal tract in the medulla in patients with tie douloureux and obtained 
relief of pain in tie eases. There were some anatomical complications in that 
occasionally some cerebellar fibers were cut, so that the patient had unsteadiness 
of the hand and unsteadiness in walking. These were not serious and usually 
the patient recovered. The discouraging thing about this was that he had as 
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high a percentage of postoperative hyperesthesias as the others. I believe that 
a psychological approach before the operation and immediately afterward helps 
to eliminate or diminish the percentage of people who suffer from this. 

One other complication is that a small percentage of cases, perhaps 2 or 3 
per cent (not immediately but within a few days after the operation), develop 
a peripheral facial paralysis. The facial nerve is a considerable distance from 
the site of operation. The reason for the paralysis is not entirely clear. For- 
tunately, it is a condition which is not permanent, and patients recover at about 
the same rate, perhaps a little faster, than they do in cases of spontaneous Bell’s 
palsy. There are a few instances in which some slight residual facial paralysis 
remains. These in my estimation, and I think in the estimation of the hundreds 
of patients who are subjected to the operation for trigeminal neuralgia, are 
small prices to pay for the relief of this horrible pain. The operative mortality 
is remarkably small in these cases, even in consideration of the fact that many 
of these patients are very old. The 85-year-old man that I mentioned is not 
a common experience, but we get people in the late seventies quite frequently, 
yet the operative mortality is almost negligible. It is down to a fraction of 1 
per cent. When correction of local conditions in the mouth does not eliminate 
sharp facial pain, a surgical cure with a very considerable assurance and with- 
out much danger to the patient may be recommended. 

















Oral Medicine 
CHEMOTHERAPEUTICS AND ANTIBIOTICS IN DENTISTRY 


Max H. Jacoss, M.D., D.M.D., Boston, Mass. 


Introduction 
For many years it had been known that certain organic and inorganic 
agents were capable of inhibiting the growth, or killing, microorganisms. 

Among these agents were the halogens and their compounds, oxidizing chemi- 
cals, phenols, aleohols, and metallic compounds. In low concentration they 
were bacteriostatic. In high concentration they were bactericidal. For topical 
application these have been, and still are, of some importance. Their value 
was found wanting when used internally, for their action on tissue cells pro- 
duced the same result as their action on microorganisms; that is, cell lysis. 

Following the advent of chemotherapeuties it was recognized that there 
was a constant battle for life waged between organisms existing in the soil; 
that certain organisms were able to destroy other low forms of life. This 
knowledge ushered in the period of antibiotics in which the bacteriostatic and 
bactericidal effects could be accomplished with the least amount of injury to 
the human host. 

A number of years have elapsed since the introduction of these agents in 
the practice of dentistry. A certain amount of evidence has accumulated, a 
review of which may enable us to evaluate their present status. These agents 
include the sulfonamides, tyrocidin and gramicidin, penicillin, streptomycin, 
para-aminosalicylie acid, bacitracin, polymyxin, Chloromyeetin, aureomycin, 
neomycin, and terramycin. 


Sulfonamides 


In 1936, Domagk introduced Prontosil, a chemotherapeutic agent which, 
when taken internally, inhibited the growth of certain gram-positive organisms 
without destroying tissue cells. Not only was it bacteriostatic in low concen- 
tration, but in higher concentration it was bactericidal.? 

Soon the search was on for other sulfonamide compounds exhibiting the 
same antibacterial potency with diminished toxicity and less side effects. For 
use in dentistry, sulfanilamide, sulfathiazole, sulfadiazine, and sulfamerazine 
have had widespread clinical trial with much merit. 

However, reactions to the sulfonamides occurred often enough so that the 
use of these chemicals in dentistry necessitated careful observation with fre- 
quent blood level determinations and urine analysis. A blood level of from 7 
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to 10 mg. per eubie centimeter of blood had to be maintained to be of maxi- 
mum effectiveness. Clogging of the renal tubules with sulfonamide crystals 
had to be guarded against so that frequent urine examination for crystal for- 
mation was essential. To diminish this episode, copious amounts of alkaline 
fluids had to be given. 

In many instances cardiae conditions contraindicated the use of sodium 
alkalies given with the sulfa compounds. This required changing the sodium 
ion to a potassium ion in the alkali.? 

There is evidence that the sulfonamides used in combinations have re- 
duced renal toxicity by decreasing the amount of the drug undergoing acetyla- 
tion which minimized erystallization.® 

Other side reactions, drug fever, allergic manifestations such as dermatitis 
medicamentosa, and blood cell involvement producing agranulocytosis oe- 
curred too frequently for injudicious administration in the dental office. Sul- 
fanilamide, itself, occasionally caused hepatitis with jaundice in some indi- 
viduals. This did not occur nearly as often with the more soluble sulfa com- 
pounds. In general the effective utilization of the sulfonamides had to be 
relegated to the hospitalization of the patient for treatment of the more serious 
dental infections. 

Because of these occurrences and the difficulty of maintaining proper 
laboratory observations in the dental office, there has been a gradual decrease 
in the use of the sulfonamides with the substitution of antibiotie therapy. 


Tyrocidin and Gramicidin 

One of the first of the antibiotics to be considered was tyrothricin derived 
from the Bacillus brevis and discovered by Dubos and Hotchkiss in 1941.4 
Tyrothricin was a crude mixture from which tyrocidin and gramicidin were 
obtained and were shown to be bactericidal against gram-positive organisms. 
Because of their hemolytic action when used parenterally they are now being 
used for topical application. 

Penicillin 

Fleming’s description of the antibacterial action of cultures of Penicillium 
notatum in 1929 and its reintroduction as an antibiotic agent during the last 
war has provided an excellent and probably one of the least toxic bacterio- 
static and bactericidal therapeutic agents in the dental pharmacopea. It is 
because of these qualities that there is a tendency to endow penicillin with the 
attributes of a panacea. As a result, penicillin in every form known to phar- 
macy is being prescribed, regardless of whether an oragnism is sensitive or 
resistant, gram-positive or gram-negative. The feeling has arisen that since 
penicillin can do no harm and may do some good, give it anyway. There is no 
question that penicillin-sensitive organisms of the oral flora are eliminated, 
but it may be forgotten that one of the important phenomena of life is the 
process of antibiosis. 

As the penicillin-sensitive organisms are eliminated the nonsensitive or- 
ganisms flourish. An increase in moniliasis of the oral cavity has been noted. 
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Yellow, brown, and black tongues have become prevalent depending upon the 
type of pigment producing bacterium or fungus. 

Troches in doses ranging from 1,000 to 5,000 units are being prescribed for 
every lesion of the oral mucosa. The indiscriminate use of these small doses 
may act as a two-pronged evil: first, the creation of a sensitivity in suscepti- 
ble individuals, preventing the use of penicillin for some serious infection 
sometime in the future; second, the creation of a change in the organism to 
make it resistant to the influence of penicillin. 

There is a progressive increase in penicillin-resistant strains of Staphylo- 
coccus aureus, one of the predominating organisms of oral infections. Beigelman 
and Rantz® reported that 56 per cent of 64 strains of coagulase-positive Staphylo- 
coccus aureus obtained from clinical material were found to be penicillin-resist- 
ant. An editorial in the New England Journal of Medicine® strikingly calls at- 
tention to this increase in penicillin resistance, stating that healthy individuals, 
and even newborn infants who have never received penicillin, were found to 
have pathogenie strains of penicillin-resistant staphylococci, more especially fol- 
lowing contact with individuals who had been treated with penicillin. 

To illustrate, 1 recently had occasion to treat an atypical mandibular 
osteomyelitis for which I administered large doses of penicillin for several 
months without any obvious regression of the process. After aureomycin was 
substituted, improvement could be noted within a week. 

In the practice of dentistry and its specialities, oral tablets of penicillin 
containing from 25,000 to 250,000 units are prescribed prophylactically and 
therapeutically. About 25 per cent of the penicillin is utilized, making this 
method expensive. It is, however, efficacious. 

Many dentists are routinely inserting cones, tablets, ointments, or powders 
of penicillin into sockets following extraction ef teeth. These are probably 
of some value in pathologically involved sockets, but should be accompanied 
by adequate dosage orally or intramuscularly. 

We are conducting a controlled investigation to determine the effective- 
ness of the insertion of small amounts of antibioties, including penicillin, on 
bacterial activity in socket blood clots following extraction of teeth. The 
data accumulated to this time appear to confirm the bactericidal properties 
of the antibioties. 

A similar investigation made in 1938 in which 5 er. sulfathiazole were 
inserted into sockets following extractions not only proved the bactericidal 
value of this agent, but also demonstrated that it was absorbed into the blood 
in an amount sufficient to give a positive test for its presence but insufficient to 
be measured. 

The absorption of infrequent small doses of chemotherapeuties or anti- 
hbioties into the cireulation may be one of the factors in the sensitization of 
susceptible people. 

Innoeuous as penicillin appears to be, side effects have been common. Oral 
mucous membrane lesions ranging from superficial desquamation to uleera- 
tions, exfoliative dermatitis, and maculopapular rashes, and nausea and vomit- 
ing have been reported. 
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Streptomycin 


Streptomycin, derived from the Streptomyces griseus by Waksman, has 
been effectively bactericidal in high concentrations for certain gram-negative and 
acid-fast organisms. Its use in dentistry, however, must remain limited to 
topical application, part of mixtures for root canal treatment and socket 
medication. 

Under proper supervision and administration, prompt response occurred 
in 80 to 90 per cent of the cases of tuberculous ulcers of the oral mucous mem- 
branes and tuberculous osteomyelitis of the jaws.’ Proper supervision and 
administration entails hospitalization. The importance of maintaining effec- 
tive levels to combat the drug fastness to which the organisms are subject, and 
the prevention of irreversible deafness from its prolonged use necessitate fre- 
quent plasma level checking. 

Because of fairly early organism resistance and toxicity to streptomycin, 
dihydrostreptomyecin was developed. It has been found ineffective on tubercle 
bacilli which are resistant to streptomycin, and is only relatively less toxie. 

An important use in dentistry, however, is the prophylactic administration 
of streptomycin in those patients with a history of rheumatic fever or valvular 
heart disease who have been found to have penicillin-resistant organisms, or 
who are allergic to penicillin or other antibiotics. 

Wallach and Pomerantz,® in a review of the literature, reported 50 cases 
of subacute bacterial endocarditis, including one ease of theirs, 29 of which 
were successfully treated with streptomycin. Although many of the reported 
cases were also treated with penicillin or sulfonamides together with the strep- 
tomycin, so that no conclusive evidence was established, it would appear to be 
good practice to administer streptomycin for the possible prevention of sub- 
acute bacterial endocarditis in those patients who are allergic to penicillin or 
the other antibiotics. 


Para-Aminosalicylic Acid 


Since tuberculous lesions occur in the oral cavity, it may be in order to 
mention para-aminosalicylic acid which has been used in Sweden since 1946 
as a tuberculostatic agent. Since tubercle bacilli tend to become streptomycin- 
resistant, the concomitant use of streptomycin with PAS has been found to 
reduce the incidence of resistant bacilli and increase its therapeutic efficacy.® 


Bacitracin 


Bacillus subtilis has been the source from which a number of antibiotics 
have been isolated: subtilin, subtenolin, bacillomycin, and bacitracin. Of 
these, only bacitracin has found a use in dentistry. 

Melleney and Johnson,’® reporting on 100 cases of surgical infections 
treated topically with solutions or ointments containing 10 to 100 units of 
bacitracin per cubic centimeter, found that 88 per cent of the cases responded 
favorably. Chronic osteomyelitis which had become penicillin-resistant healed 
dramatically. 
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Pulaski and Connell" treated parenterally 26 patients with surgical infec- 
tions, including 3 cellulitis and 17 abscess eases. They concluded that bacitra- 
cin was effective in the treatment of gram-positive coccal infections. 

Nephrotoxicity has been one of the drawbacks to its use. This has been 
said to be due to impurities in the preparations. Confidence in its safety is 
being enhanced as impurities are being eliminated. 

In dentistry, it should find its place in irrigating solutions for root canals, 
eystic cavities, and sockets. Parenterally, it should be found useful when 
penicillin, streptomycin, or aureomycin are ineffective. Those organisms which 
are penicillinase producers nullifying the action of penicillin do not affect the 
activity of bacitracin. At the present time, as far as dentistry is concerned, 
bacitracin should be limited to local or topical application. 


Polymyxin 

Polymyxin, isolated from Bacillus polymyra in 1947 by Stansly, Shepherd, 
and White,’? is now being investigated. It has been found most active against 
gram-negative organisms. Clinically, it has been used intramuscularly with good 
results in infeetions caused by Klebsiella pneumoniae, Eberthella typhosa, and 
Hemophilus influenzae. Nevertheless, serious nephrotoxic effects have been 
manifested. Whether this is due to the drug itself or impurities developed in its 
production is now being studied. No description of its use in dentistry has as 
yet been reported. 

Chloromycetin 


Chloromyeetin or chloramphenicol was isolated from a strain of strepto- 
myces in 1947. This antibiotic has been synthesized and the synthetie product 
shown to have the same activity. It is administered orally and is effective 
against gram-negative organisms and the rickettsiae. There have not been 
any 


iy reports of its use in dentistry. 
Aureomycin 


Aureomycin, derived from the mold Streptomyces aureofaciens, is one of the 
newer antibiotics which has demonstrated marked activity against many organ- 
isms both gram-positive and gram-negative, as well as against certain viruses. 
It is finding an important place in the treatment of certain infections of the 
mouth. 

Jacobs and Jacobs'® reported their clinical results after treating 25 cases of 
oral infections ranging from dental abscesses, pericoronitis, and osteomyelitis to 
herpetic stomatitis, herpes zoster, and viral submaxillary adenitis. They found 
a rapid cessation of pain and early disappearance of the lesions in herpetic 
stomatitis and herpetic gingivitis, the quick relief of symptoms in submaxillary 
adenitis, the early dissipation of symptoms in acute and subacute pericoronitis, 
and a reduction of temperature in all cases. 

This use of aureomycin for virus infections of the mouth was prompted by 
the report of Finland et al.,** and Olshaker et al.,’®° of its suecessful results when 
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used for the treatment of primary atypical or viral pneumonia. The antiviral 
properties of aureomycin were impressively demonstrated by Wright et al.7° who 
successfully treated 25 patients who had lymphogranuloma inguinale. 

Where there had been no definitive therapy for viral pneumonia in which 
fever and symptoms abated within twelve to forty-eight hours after the adminis- 
tration of aureomyein, H. G. Jacobs,’ believing that the drug might be effective 
for the strains of viruses causing oral mucous membrane lesions, found dramatie 
response with relatively small amounts of this antibiotic given orally. 

My experience with aureomyein has been very satisfactory. Given orally 
in 250 mg. doses every four hours, it administration is simple. In its present 
more purified form, gastric symptoms, nausea, and diarrhea occur rarely, and 
when they do, an alkali taken with it may eliminate this reaction. 

Prolonged use in some individuals may give rise to mucous membrane lesions 
involving the mouth, vagina, and rectal mucosae. The tongue becomes red, 
swollen, and fissured resembling a severe vitamin B complex deficiency. Monilia- 
sis due to the Monilia candida of these mucous membranes has been reported 
by Tarris.'* 

There are two theories which try to explain these episodes: (1) It is 
known that the assimilation of vitamin B is enhanced by the presence of cer- 
tain bacterial flora of the gastointestinal tract. Sterilization of the tract by 
the antibiotic may result in the failure of formation and assimilation of vita- 
min B, creating a deficiency. To prevent oral symptoms adequate doses of 
vitamin B complex should be given when the use of aureomycin is prolonged. 
(2) The destruction of aureomyecin-sensitive organisms and elimination of the 
process of antibiosis in the oral cavity may account for the growth and de- 
velopment of colonies of fungi which are nonsensitive. 


Neomycin 


Neomycin, one of the newer antibiotics, isolated by Waksman, the dis- 
coverer of streptomycin, from culture filtrates of Streptomyces fradiae, has 
been shown to inhibit the growth of tubercle bacilli, Staphylococcus aureus, and 
other microorganisms. Neomycin is about one-tenth as toxie as streptomycin 
and about five times more active.’* ° Its use in dentistry has not been reported. 
An evaluation of its merits will have to await clinical trial before it can be used 
in the treatment of tuberculous osteomyelitis or tuberculous ulcers of the oral 
mucosa. 

Terramycin 


Another new antibiotic, terramyein,”’ derived from Streptomyces rimosus, 
displays marked chemotherapeutic activity against gram-positive and gram- 
negative organisms. It is effective by oral as well as parenteral routes of 
administration. No clinical report on its therapeutic value is as yet available. 
From experimental evidence, this agent may find a valuable place in dentistry. 


The number of antibiotics and chemotherapeuties is constantly increasing. 
In the field of dentistry, sulfathiazole, sulfadiazine, penicillin, and aureomyein 




















CHEMOTHERAPEUTICS AND ANTIBIOTICS IN DENTISTRY 12538 


are the agents of choice at this writing because of proved merit. Streptomycin 
and bacitracin must be included for indicated eases. 

The selection of a chemotherapeutie or antibiotic depends upon the pur- 
pose to be fulfilled. There are four branches of dentistry in which these agents 
may be indieated; (1) endodontia, (2) periodontia, (3) exodontia, and (4) 
oral surgery. 

Endodontia 

It has been conclusively established that in high concentrations the sulfas 
and antibioties are bactericidal. Sterilization of root canals with solutions of 
sulfanilamide or penicillin has been effective. Sulfanilamide and _ penicillin 
incorporated in root canal fillings have produced good results. Similar good 
results have been attained with formalin, ionization, and other sterilizing 
agents. Suecess with any agent varies with the thoroughness and capability of 
the operator. 

Periodontia 

There is no evidence that pyorrhea or parodontal disease can be eliminated 
with either the sulfas or the antibioties. As an adjunct, either parenterally or 
loeally, with reeognized treatment for suppurative gingivitis, suppurative 
pyorrheal pockets, acute and subacute parodontal abscesses, their value can- 
not be questioned. The cure of so-called Vineent’s infection with penicillin 
has many adherents. My experience in using penicillin per se has not been 
good. Improvement ean be noted very quickly, but recurrences and chronicity 
are soon established. It is true that secondary organisms quickly disappear 
under the influence of penicillin and pain and discomfort are diminished. 
Nevertheless, the recognized forms of treatment plus the use of penicillin or 


aureomyein are of far greater benefit. 


Exodontia 

Penicillin and aureomycin find a very important place in exodontia. It is 
considered bad practice today to fail to prescribe adequate dosage of either 
agent prophylacticially before the extraction of teeth, in any patient with a 
history of rheumatie fever or valvular heart disease. The incidence of sub- 
acute bacterial endocarditis following extraction of teeth has fallen sharply 
since the practice of giving a minimum of 300,000 units of penicillin par- 
enterally the day before extraction, the same amount on the day of operation, 
and again the day after extraction. If oral administration is desired, aureo- 
mycin in 250 mg. capsules every four hours for the same length of time may be 
given. Oral tablets containing 250,000 units of penicillin are now available. 
This method is expensive, since only 25 per cent of the penicillin is utilized. 

There has been some controversy pertaining to the injection of penicillin 
into areas of cellulitis and into abscess cavities. Although some of the reports 
appear favorable, this technique assumes an unwarranted risk. Aspirating pus 
from the abseess cavity and filling it with penicillin involve the possibility of 
breaking through the limiting pyogenic membrane with possible complications, 
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such as setting up an embolic process or creating cavernous sinus thrombosis. 
The risk is increased when injections are made into areas of streptococcic 
cellulitis, especially in the danger zones. 

Axelrod”! reported a case of pulmonary embolism following injection of 
penicillin in wax and oil and cited two eases in the literature previously re- 
ported. Granted that injections were made in the buttock and penicillin in 
oil was used, the risk of even asepti¢ emboli through the pterygoid plexus, or 
through the branches of the external maxillary veins to the cavernous sinus 
must be considered. 

The use of penicillin with procaine or monoecaine for exodontia entails no 
greater risk than the use of procaine or monocaine alone, if injections are not 
made into contraindicated areas. However, one must keep in mind the pos- 
sibility of producing a sensitivity to penicillin in susceptible patients when 
small doses are used. 

Complications following the extraction of teeth in the presence of acute 
or subacute pericoronitis have decreased. With administration of adequate 
doses of one of the sulfa drugs or antibiotics, the risk is diminished. Experi- 
ence, intuitively, remains the deciding factor and nothing can take the place 
of good judgment. There can be no harm in waiting twenty-four hours in 
doubtful cases, during which time an adequate blood level with one of the 
sulfas or antibiotics may be reached. 


Oral Surgery 

Oral surgery is that branch of dentistry which presents the greatest need 
for the utilization of the chemotherapeuties and antibiotics. Formerly, mandib- 
ular ostectomies and osteotomies had to be approached extraorally to prevent 
infection by the bacterial flora of the mouth. Today, the prophylactic and 
postoperative administration of these agents permits an intraoral approach. 

From 1937 to the present time, very few cases of cellulitis of the floor of 
the mouth or Ludwig’s angina resulted in operation. Resolution took place 
under routine treatment plus the sulfas or antibiotics, or both. In facet, when 
adequate amounts of these agents had been used in exodontia, the development 
of cellulitis became less common. This condition is now on the increase. In 
my practice, I have had several cases of cellulitis of the floor of the mouth in 
the last month with a changed behavior to penicillin by failure of resolution. 
The change to aureomycin did bring results. This may be an illustration of 
infection by penicillin-fast organisms. Perhaps the time has come when it is 
necessary to test organisms for fastness before the choice of an antibiotic is 
made. 

The pain in malignant lesions of the oral cavity is often increased by sec- 
ondary infection. Much relief can be obtained with the antibiotics when used 
parenterally and locally in the form of troches. 

The prolonged use of antibiotics in the more serious infections of the oral 
cavity and its adjacent parts requires careful observation, especially in those 
who may be subject to thromboembolic processes. The blood of patients re- 
ceiving penicillin, aureomycin, or streptomycin clots much more quickly than 
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normally.?? Ordinarily this is an advantage in surgery, but patients with vari- 
cose veins, vegetations on cardiac valves, coronary thrombosis, and kindred 
conditions may have to be given prophylactic doses of heparin or Dicumarol to 
prevent accidents. 

No drug ean replace surgery in the presence of suppuration. Acute 
alveolar abscesses must be drained. Waiting too long before parotid abscesses 
are drained may result in irreparable damage to the gland. Ludwig’s angina 
still presents a serious menace to life, and complete reliance on the antibiotics 
may be ill advised. The timely use of these drugs is an extremely valuable aid, 
but surgery is necessary when indicated. 


Side Effects 


With pharmaceutical purification of the antibiotics, side effects are de- 
creasing. However, any agent may produce untoward effects in some indi- 
viduals. Before administering any antibiotic, a careful history should be 
elicited. Allergic manifestations following previous administration of penicil- 
lin or the sulfonamides should contraindicate their use and aureomycin be 
substituted. Patients known to be adversely affected by procaine should be 
treated with aqueous penicillin. Caution must be exerted in the treatment of 
known allergie and asthmatie individuals. 

The use of penicillin in oil in these cases may be contraindicated. It is 
well to seek consultation with the family physician whose experience with the 
patient may be of inestimable value. 

Untoward symptoms may oceur from a few days to a few weeks follow- 
ing the use of an antibiotic. Urticaria, asthma, purpuric spots on the extremi- 
ties, glossitis, stomatitis medicamentosa, exfoliative dermatitis, nausea, vomit- 
ing, and diarrhea are the side effects I have encountered in my practice. 

For the skin manifestations, the antihistamines are of value to decrease 
the pruritis. Pyribenzamine ointment applied locally and 25 to 50 mg. tablets 
taken interally three times daily give relief. Benadryl, 25 mg. every four 
hours, Trimeton, 25 mg. three times a day, or chlor-trimeton, 2 to 4 mg. three 
times a day are other agents of benefit. For oral mucous membrane lesions, 
gentian violet locally and one of the antihistamines internally have proved 
beneficial. 

Conclusion 


The present status of chemotherapeutics and antibiotics in dentistry re- 
solves itself into a choice of sulfathiazole, sulfadiazine, penicillin, aureomycin, 
and streptomycin. Bacitracin for local application must be considered. There 
is an expanding tendency for the synergistic administration of one of the anti- 
bioties with one of the sulfa drugs. The reports of increasing strains of peni- 
cillin-resistant organisms make this necessary. There is some evidence that no 
synergism exists when penicillin and aureomyein are administered eoncomi- 
tantly.?° 

The most effective use of these agents is in direct proportion to their scien- 
tifie application. First, it is important that the nature of the infecting organ- 
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ism be established. Penicillin or the sulfas can be of no great value if the 
organism is gram-negative or a virus. Second, dosage must be large enough 
and given frequently enough to prevent bacteriostasis, followed by remulti- 
plication of the bacteria with the development of resistance to the specific 
agent. The use of troches should be discouraged, unless adequate parenteral 
or oral dosage is given with them. Third, in serious infection adequate blood 
levels must be maintained which can be determined only by laboratory exami- 


nation. 

From the newer antibiotics and those in the offing may come one that will 
be ideal. Until then, we must remain thankful for those which we have and 
the knowledge that many lives have been saved which might have been lost 
without them. Of the greatest importance is not so much the agent used as 
the intelligence with which it is used. 
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RICKETTSIALPOX—A NEW RICKETTSIAL DISEASE WITH 
ORAL MANIFESTATIONS 


Review of Literature and Case Report 


Ricuarp 8. Cotman, D.D.S., Boston, Mass. 


ICKETTSIALPOX, a relatively new rickettsial disease, was first described 

in the early part of 1946. The first endemic outbreak was reported among 
the inhabitants of a single housing development in Queens, New York City, 
giving rise to the name “Kew Gardens Spotted Fever.”! Investigation re- 
vealed that the disease is transmitted to man by a rodent mite, Allodermanys- 
sus sanguineus,? which is a parasite of the common house mouse, Mus musculus.* 
The specifie etiologic agent is Rickettsia akari, which is serologically related to 
the spotted fever group of rickettsiae.‘ 

To this date, the disease has not been reported elsewhere than from New 
York, some 500 cases having been reported in that city. It manifests no sex 
nor age preference, and is in all cases benign, no fatalities having been re- 
ported. Rickettsialpox is of interest to dentists because of the oral lesions 
which frequently oceur coincidentally with the characteristic skin lesions. 

Clinical Features 

The primary lesion, occurring at the site of inoculation by the rodent mite, 
may be found on any part of the body. It is described as a firm red papule 
which becomes vesiculated and ultimately dries, leaving a black eschar.® 

The systemie manifestations begin approximately a week after inocula- 
tion. This phase is characterized by chills, fever, sweat, backache, headache, 
sore throat, and museular pain.* ° 

Beginning one day to a week after the onset of fever, a diffuse skin rash 
develops, characterized by bright red maculopapular lesions, with later forma- 
tion of central vesicles. 

Oral lesions were reported in many cases, and some authors point out that 
due to their transient nature they probably oceur more frequently than has 
heen deseribed. In Rose’s series of 17 eases,” mouth lesions were seen in 5 
patients; in 3 of these they were present for less than forty-eight hours. 
Greenberg et al.° found mouth lesions in two patients in a series of 12 eases, 
one lesion occurring on the palate and one on the tongue. Rose* later reported 
oral enanthema in 9 of 35 eases, occurring most frequently on the palate. 
These lesions are described as resembling those on the body surfaces, but more 
transient in nature. Barker® described oral vesicles 2 mm. in diameter, sur- 
rounded by a zone of erythema, in two patients in a series of 12 cases. 


Laboratory Findings 
Routine laboratory tests are of little diagnostic value except for a moder- 
ate to marked leucopenia, an occasional relative lymphocytosis, and the infre- 
quent occurrence of large mononuclear cells with vacuolated cytoplasm. 
From the Department of Dental Surgery, Beth Israel Hospital. 
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Diagnosis 
Diagnosis is based on the typical clinical course and on specific comple- 
ment fixation tests.’ 


Treatment 


Penicillin and the sulfonamides were found to be of no value in the 
series of cases reported by Shankman.* It is known that aureomyecin and 
Chloromyeetin exhibit a richettsiostatie effect in animals, and have been of 
great value in the treatment of other rickettsial diseases of man. Therefore, 
at present, these drugs offer the best therapeutic possibilities for rickettsial- 
pox. In the ease which follows, Chloromycetin was administered with good 
results. 





Fig. 1.—Typical lesions on the soft palate with white raised center and erythematous areola. 


Case Report 


A 22-year-old woman employed as a medical technician had been working 
in a laboratory for several months preceding her illness with rickettsialpox. 
She was well until Nov. 30, 1949, when she had the symptoms of an “incipient 
eold”—sore throat, coryza, generalized aches and pains, followed by an episode 
of nausea and vomiting on December 1. Three days later her temperature 
rose to 100° F., and she had a backache and pain in the left flank radiating down 
the left leg. At that time she noted tender left inguinal nodes, and had a 
frontal headache which was relieved by aspirin. That night her headache 
became more severe, temperature rose to 101° F., and she had several chills. She 
was admitted to the hospital on December 5, at which time her temperature 
was 98.6°, but by noon it had risen to 100.6° F. History revealed that in the 
course of her work with rickettsial diseases she had been immunized against 
spotted fever in November, 1949, 
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Physical examination in the afternoon of December 5 revealed the tem- 
perature to be 102.4° F., pulse, 88, respirations, 20, blood pressure, 105/70. The 
patient’s face was flushed, warm, and dry. There were a few palpable nodes 
in the groin, chest was clear, heart, normal. 

Laboratory examination disclosed the urine to be straw colored, alkaline, 
s.g. 1.007, 0 albumin. Hemoglobin was 12.4 Gm., R.B.C., 4.3 million; W.B.C., 
4,700—60 per cent polymorphonuclear leucocytes, 9 per cent band, 22 per cent 
lymphocytes, 9 per cent monocytes. A second white count showed: W.B.C., 
4,450—40 per cent polymorphonuclear leucocytes, 19 per cent band, 30 per 
cent lymphocytes, 11 per cent monocytes. 


Clinical Course.—On the night of December 6, the patient had a rise in 
temperature to 103° F. with shaking chills. The next morning (sixty hours after 
onset of fever) a diffuse rash appeared. Lesions on the abdomen were pink 
and macular, while on the extremities and face maculopapular lesions ap- 
peared, some with a tiny raised center. During the next twenty-four hours 
new maculopapular lesions appeared, several becoming vesicular. On Decem- 
ber 8, maculopapular lesions appeared on the soft palate and bueeal mucous 
membrane (Fig. 1). 


Treatment.—Chloromycetin, 4 Gm. per day, was instituted on December 7, 
with almost immediate symptomatic improvement. The temperature re- 
mained elevated for twenty-four hours, but in thirty hours had returned to 
normal. The patient was discharged on December 11. 

Subsequent complement fixation studies confirmed the diagnosis of ricket- 
tsialpox. 

Summary 

1. Rickettsialpox is a new rickettsial disease transmitted to man by the 
rodent mite. 

2. The disease thus far is confined to New York City but may conceivably 
occur elsewhere in endemic form. 

3. Rickettsialpox is a benign disease characterized by chills, fever, sweat- 
ing, backache, headache, general malaise, and a maculopapular vesicular exan- 
thema and an oral enanthema. 

4. Diagnosis is established by the clinical course and the complement fixa- 
tion test. 

5. Aureomyein and Chloromyeetin may prove to be therapeutically effee- 


tive. 
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Anesthesiology 


ETHYL CHLORIDE: ITS USE AT THE FORSYTH DENTAL 
INFIRMARY FOR CHILDREN 


NEVILLE A. Boorn, D.M.D.,* Boston, Mass. 


NE of the many contributions which have been made to the science and 

practice of dentistry from the Forsyth Dental Infirmary for Children 
during the past thirty-five years is the use of ethyl chloride as a general 
anesthetic. 

The general anesthetic properties of this drug were first reported by a 
Swedish dentist in 1894, but it was not until about 1918 that Jacobs and Gobie 
working at Forsyth introduced a technique which has been in daily use since 
that time. Although modifications have been made in the administrative tech- 
nique, their original observations and recommendations have not been im- 
proved upon. Since its introduction ethyl chloride has been given to thou- 
sands of children, and it is the anesthetic of choice in about one-third of the 
total administrations. Such a record justifies consideration but does not 
minimize the dangers of this potent drug, particularly in the hands of the 
unqualified. 

Of all the procedures performed by a member of the dental profession 
there is none which endangers the life of the patient so much as the adminis- 
tration of a general anesthetic. Unfortunately the anesthetic knowledge and 
experience which the young graduate brings from his dental school is very 
inadequate. The members of the intern staff at Forsyth are carefully selected. 
They all have a common objective, children’s dentistry, but other professional 
interests are widespread and their scholastic backgrounds are variable both as 
to geographic location of their respective schools and in their individual 
scholastic ability. There are only one or two members of each intern staff 
who have had actual administrative experience with general anesthesia. Most 
of the interns express a sense of confusion from their previous teachings, and 
some have been taught specifically to avoid ethyl chloride as a general anes- 
thetic. They are, however, required to use ethyl chloride when they are 
assigned to the Oral Surgery Department. I shall, therefore, present the sub- 
ject in the same manner as it is taught to them, but including only the essen- 
tial material. 

The operator serves as his own anesthetist and the terms “operator” and 
“anesthetist” are used synonymously in this paper. 


Presented at the Spring Meeting, 1950, of the American Society for the Advancement of 
General Anesthesia in Dentistry. 


*Clinical Supervisor, Oral Surgery Department, Forsyth Dental Infirmary for Children. 
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Introduction 

A basie knowledge of physiology and pharmacology is essential to the 
successful use of any general anesthetic. The physiology of the cardiorespira- 
tory system in a “normal” individual must be understood, together with the 
abnormalities which are seen in ambulatory clinie and office patients. The 
pharmacological activity of the various drugs must be studied, including the 
conventional signs of anesthesia. This background constitutes a minimum 
prerequisite to the use of general anesthesia. 

The anesthetist must be familiar with the various administrative tech- 
niques, particularly the open drop and semiclosed methods. He must know his 
equipment and its operation so well that his attention can be concentrated 
upon the patient. Suecessful administration is dependent upon this knowl- 
edge combined with the previously mentioned prerequisites. 

Finally, the anesthetist must understand the complications which may 
follow the administration of general anestheties, and their treatment. Many 
anesthetic complications are preventable if proper attention is given to the 
preanesthetie preparation of the patient and if a careful administrative tech- 
nique is followed. These preventable complications may be called “potential” 
in contrast to the ‘“aetual” complications which occur in spite of all usual 
precautions. 


Physiochemical Properties 


Ethyl chloride is the product of the chemical action of hydrogen chloride 
gas and pure ethyl aleohol. At room temperature, it is a gas, but upon slight 
compression it becomes a colorless liquid having a pungent, ethereal odor 
which is not unpleasant when inhaled slowly and in small amounts. 

Ethyl chloride is marketed as a liquid in mechanically eapped bottles of 
various shapes and in metal tubes. The mechanical capping device is regulated 
by finger control and permits the issuance of a spray which is classified as 
coarse, medium, and fine. A medium spray is most convenient for general 
purposes. 

Anesthetic Properties 

An understanding of the anesthetie properties of a drug is most important. 
It aids the anesthetist in selecting his cases and in recognizing the limitations 
of the agent. The following facets are important in the selection of ethyl 
chloride : 

The anesthetic potentialities of various agents have been classified accord- 
ing to their potency. Those agents which in an unpremedicated adult are 
capable of abolishing nervous response to stimuli through the various stages 
of anesthesia down to and including the respiratory center are accorded a 
poteney of 100 per cent. Ethyl chloride is in this group, together with such 
agents as ether, chloroform, divinyl oxide, and cyclopropane. Ethylene is eap- 
able of earrying anesthesia about one-quarter of the way through the surgical 
stage and is given a poteney of 25 per cent. Nitrous oxide under the most 
favorable conditions and by its anesthetie properties alone is capable of carry- 
ing anesthesia only about 15 per cent of the way through the surgical stage. 
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In addition to its potency, ethyl chloride is recognized for its rapidity of 
action. It is estimated that the entire blood volume of the body passes through 
the lungs in a few seconds more than one minute. Thus, with a full saturation 
of the anesthetic agent in the lungs, only one, or possibly two, cireuits of the 
blood volume may be required to achieve a surgical anesthetic level with this 
agent. 

When reference is made to the use of an inhalation anesthetic it is usually 
understood to mean a complete general anesthesia. A general anesthesia is one 
in which there is a loss of response to painful stimulation through the action 
of a drug or drugs on the central nervous system with the production of a state 
of unconsciousness. A complete general anesthesia is one which meets these 
requirements and which may be further divided into three periods. 

The first or period of “induction” extends from the start of administration 
until the patient reaches a level of anesthesia satisfactory for the particular 
surgery involved. The “maintenance” period follows and is that time during 
which the anesthetic level is maintained and the surgery performed. At the 
completion of surgery, or before, if the patient’s physical condition requires, 
the anesthetic is discontinued and the patient permitted to recover. This is 
the “recovery” period. Its duration is dependent upon the agent administered, 
the method of administration, and the duration of the maintenance period. 

Ethyl chloride, as it is used at Forsyth, does not fulfill all these require- 
ments, but rather it is used as an “incomplete” general anesthesia. It lacks the 
maintenance period as characterized by the continued administration of the 
agent. The induction is carried to the desired level of anesthesia and the ad- 
ministration is then discontinued. A lag period follows during which the 
depth of anesthesia is maintained for a period of from one to two minutes and 
is followed by a period of analgesia. 


Indications 


The first indication for the selection of ethyl chloride is a procedure which 
does not require a maintenance period and which can be carried out within a 
two-minute period. Such procedures include the extraction of deciduous teeth, 
the incision and drainage of an abscess, and the extirpation of a pulp. Other 
operations may be performed and are dependent upon the ability of the opera- 
tor. If, however, there is uncertainty about the completion of the procedure 
in the time allowed, or if a maintenance period is indicated, then some other 
agent should be selected. 

Children are frequently stimulated to vocal and physical activity during 
the induction and recovery periods. This reaction is initially due to fear. It 
is also brought about by careless and hurried administrative techniques. Such 
stimulations also represent the activity of the subconscious mind, and it is not 
uncommon for the actual operative procedure to produce some stimulation. 
Regardless of the cause, it is important that the patient and the office per- 
sonnel be protected from physical harm. It is also necessary that the patient’s 
physical activities be controlled in order that operative procedures may be 
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completed. Ethyl chloride therefore should not be selected unless the operator 
is capable of handling the unexpected emergencies, or unless there is sufficient 
auxiliary personnel available. 

The physique of the patient then is a more important factor in the selec- 
tion of the anesthetic than the patient’s chronological age. We place no age 
limits upon the use of ethyl chloride, but in most eases a child of 9 or 10 years 
is either mentally amenable to injection anesthesia or would be better served 
by a complete general anesthesia. 


Contraindications 

Except for the limitations placed upon the use of ethyl chloride as men- 
tioned in the section on Indications, there are few actual contraindications to 
its use. Of course, any systemic disorder, particularly those of the heart, 
lungs, and kidneys, should be given careful consideration before one selects 
this agent. 

The same precautions followed in administering any inhalation anesthetic 
to a patient with upper respiratory infection must be applied to the use of 
ethyl chloride. The technique in use at Forsyth does not abolish the reflexes 
of the throat and tongue and the dangers associated with a complete general 
anesthesia are minimized. 


Signs of Anesthesia 


The basic signs of inhalation anesthesia must be thoroughly understood 
before attempting the use of ethyl chloride. The rapidity of its action makes 
it necessary for the anesthetist to be unusually observant of the slightest 
changes in the patient. 

Respirations are the most reliable sign. A change in rate and rhythm fre- 
quently follows the start of administration. Coughing is caused by irritation 
from the vapors and breath-holding may be voluntary, particularly during 
early induction. As anesthesia deepens, the respirations become more audible 
and slightly more rapid than normal. Regular, rhythmical breathing is pre- 
ceeded by a deep inhalation which produces a snoringlike sound. 

The eyeball passes through a period of increased activity. As the respira- 
tions become regular, the eyeball drifts slowly from side to side and may fin- 
ally become fixed in an excentric position. The eyelid reflex is present and 
active, but if the finger is passed noiselessly before the eye without touching 
the lashes or lid, it elicits no reaction. 

These signs indieate a state of deep analgesia which is of sufficient depth 
to permit most procedures for which the agent is indicated. A deeper anes- 
thesia is obtained by continuing the administration and is marked by the 
regularity of respirations and excentrie fixation of the eyeball. 


Administrative Technique 
Before entering the operating room all children are sent to the toilet. The 
patient is accompanied by a parent or attendant in order that these instrue- 
tions are followed. It is preferable that the operating room be prepared before 


the patient enters it. 
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The bracket, or table, contains a rubber bite block or mouth prop, a gauze 
mask of fine mesh surgical gauze four to five inches square, and the ethyl 
chloride bottle. Several exodontia sponges and the instruments selected by 


the operator complete the armamentarium. The child is seated in the chair 
and the headrest adjusted to permit an open airway. The chair is tilted 
slightly backward. (Fig. 1.) This makes it more difficult for the patient to 
slide out of the chair and need not interfere with the operative position. 

An explanation is given the patient of what is to be done and particularly 
how he is expected to assist the doctor. These instructions are given by the 
anesthetist and he is the only person who talks with the patient from this 
point until the operation is completed. By following this procedure the pa- 
tient becomes familiar with the operator’s voice, and many potential compli- 
eations can be prevented through voeal control of the child’s subconscious 
mind during induction and emergence. 





Fig. 1.—Chair position. Headrest below occiput and in position for maintenance of open air- 
way. Entire chair tilted backward. 

The mouth prop is placed on the opposite side from that on which the 
extraction is to be performed and with its posterior portion touching the retro- 
molar area. In this position there is less danger of its being disloged by the 
patient, and it permits a maximum opening of the mouth. Once the mouth 
prop is in place the operator does not release contact with the patient’s chin, 
for to do so permits chewing and displacement and adds another potential 
complication to the procedure. (Fig. 2.) 

The mask is applied to the face so that it covers the mouth and nose, but 
not the eyes. The hand is then placed on the mask with the thumb and fore- 
finger contacting the alae of the nose but without obstructing nasal breathing. 
The middle finger serves to keep the mask in contact with the face and is 
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placed on the upper lip or near the chin, depending upon the size of the hand 
and the size of the face. The arm encircles the child’s head and grasps it 
firmly to control any movement. (Fig. 3.) 

The ethyl chloride bottle is held in the palm of the hand with the neck 
downward and the thumb or index finger in contact with the finger control. 
There are two acceptable techniques for administration of the solution, One 
consists of applying light pressure to the stopper, thereby causing the stream 
to be broken into drops which are directed on the mask from a distance of 
about one inch. The older technique consists of opening the stopper at a point 
close to the mask and then moving the bottle away about ten or twelve inches 
while continuing to direct the spray onto the mask. With either technique 
the ethyl chloride is administered to that portion of the mask which covers the 
open mouth as rapidly as the patient will tolerate it. The rate of administra- 
tion, however, must not be so great as to permit the meshes of the mask to be- 
come frosted, for this interferes with breathing. After the child has experi- 
enced the first few breaths he is instructed to breathe through the mouth, and 
at this time the nose is closed by means of the thumb and forefinger. 


y 





Fig. 2. Fig. 3. Fig. 4. 
Fig. 2.—Mouth prop inserted to retromolar area, Contact maintained by the operator 
discourages chewing and displacement of prop. 
Fig. 3. \dministrative position. Note position of gauze, hands, and bottle. 
Fig. 4.—Operating position. Gauze can be seen beneath fingers. Left hand exposes 


operative field. 


The administration is continued until the signs of anesthesia indicate that 
the patient is ready for operation. At this point the bottle is placed upon the 
bracket and a sponge and the indicated instruments are picked up. The mask 
itself is kept in position and is not removed until the other hand has returned 
from the bracket. At this time the mask is removed and the sponge inserted 
into the mouth. (Fig. 4.) This sponge is placed behind the tooth or area 
of operation and serves as a sereen and not as the conventional mouth pack. 
The operation is carried out as quickly as possible. 

Upon completion of the operation a sponge is placed in the socket and the 
mouth prop is removed as the patient regains consciousness. Retention of the 
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prop until this time permits re-entry of the mouth without delay in ease of 
emergency, and its removal with the patient’s cooperation assures the opera- 
tor that the patient is conscious. 

Excitement is not uncommon during the emergence period and has no con- 
nection with the behavior of the patient during induction. The operator and 
assistants must be prepared for such a reaction. It is best controlled by vocal 
means from the anesthetist, and on no oceasion is the use of a towel indicated. 

Babies and small children are anesthetized by the use of a gauze-covered 
wire frame which is moistened with ethyl chloride and applied slowly to the 
face. For maximum success the mask should fit the face snugly so that all air 
breathed in passes through the gauze. 

In those cases in which the initial insertion of the mouth prop is not pos- 
sible, an orangewood wedge is forced between the teeth on completion of the 
induction and the rubber prop inserted for the operation. 


Fig. 5.—Application of blanket as means of restraint. 


Restraints 


The ideal restraint for any child before administration of ethyl chloride 
is to wrap him in a blanket. (Fig. 5.) The hands are held at the side and the 
blanket wrapped about the body several times. The cooperative child after a 
word of explanation readily submits to this procedure, and the uncooperative 
child is not further frightened by the sight of straps or other restraints. With 
very obstreperous patients a strap is placed about the blanketed child. 
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The chair assistant is most useful during the operation by holding the 
child’s head to prevent unnecessary movement and to provide countertraction. 


If a second chair assistant is available, she holds the patient’s hands and there- 
by eliminates the use of the blanket. In this case the patient is instructed to 
fold the hands in his lap and the assistant then grasps the hands under the 
apron. Such contact with the child is a form of reassurance rather than re- 
straint, but it ean become restraint when necessary. 


Complications 


Many of the complications encountered in the use of ethyl chloride are 
preventable and are referred to as “potential” complications. These will be 
considered first. Good psychology has been described as the best premedica- 
tion for the child dental patient, and this is particularly true when ethyl chlo- 
ride is to be used. The human mind is always active and the wise anesthetist 
takes advantage of this fact by continually instructing and encouraging the 
patient during induction and recovery. The fact that hearing is the last of the 
special senses to be abolished by anesthesia makes this possible. 

Many potential complications occur as a result of failure to follow the ad- 
ministrative technique as outlined, resulting in such things as movement of the 
patient, displacement of the mouth prop, and respiratory difficulties. A poor 
operating position and faulty operating techniques are also contributing 
factors. 

Actual complications are few but alarming when they do occur. The most 
serious is that which has been deseribed as “secondary anesthesia.” Patients 
are seen to pass into a deeper level of anesthesia after the actual administra- 
tion is stopped. In many eases this is not noted until the operation is com- 
pleted. The condition results in a delayed reeovery and is rarely serious. It 
is noted most frequently in the Negro race but is not a characteristic of that 
race. 

Cyanosis does not occur from the anesthetic itself, but may be eaused by 
faulty head position or respiratory obstruction caused by the operator. 
Nausea and vomiting occur in a few patients and are not associated with the 
condition of the stomach. They are observed most frequently in very nervous 
and frightened children. 

Jactitation and arching of the back are occasionally seen, but not as fre- 
quently as some authors indicate. 


Summary 

Ethyl chloride as a general anesthetic has been used at the Forsyth Dental 
Infirmary for Children for the past thirty-five years. It is ideal for office or 
elinie use and is indicated for short procedures on children when a complete 
general anesthesia with maintenance period is not required. Sinee ethyl 
chloride is a dangerous agent, a basic knowledge of general anesthesia is essen- 
tial, together with an understanding of its physiological actions and pharma- 
ecological properties. 
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The armamentarium is simple and the services of an anesthetist are not 
required, Administration is by the open drop method. Complications are 
minimal and the anesthetic experience for most children is pleasant. 
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Oral Pathology 


A REPORT OF A CASE OF HYPOPLASIA OF THE DENTINE 
CHARACTERIZED LARGELY BY THE RELATIVE FAILURE 
IN THE FORMATION OF THE DENTINAL MATRIX 


Victorino G. Vitua, D.D.S., M.S.D., QuEzon City, PHILIPPINES 


HE specimen presented in this report is an upper right second molar which 

was extracted from a patient over 40 years of age because it was involved in 
an advanced ease of chronic periodontitis or pyorrhea alveolaris. This tooth was 
sectioned as part of our studies on pulps of pyorrhetie teeth. The author, him- 
self, who prepared the sections under routine histologic technique,’ could not 
recall any abnormal condition of the enamel nor any unusual gross appearance 
of the tooth. He was aware only of some abnormal condition of the tooth after 
decalcification for nine days in 5 per cent nitrie acid solution. The coronal 
dentine was found surprisingly soft, so much so that the tips of the specimen 
foreeps accidentally sank into the substance of the dentine during handling of 
the specimen. This accident accounts for the destruction and the disturbance 
in position of some dentinal fibers in the various sections included in this report. 

Findings 

Fig. 1 is a radiograph of the upper right second molar with some of the 
teeth of the same side of the maxilla. As shown, the teeth do not show the 
characteristic form of hereditary opalescent dentine; neither do they reveal in 
the radiograph definite signs of aplastic development of the dentine. Fig. 2 
is a section near the region of the pulp showing in lower magnification a wave 
of dentinal fibers. Some of the fibers were teased out during histologic prep- 
aration. It may be noticed that the dentinal matrix is almost absent or very 
seanty to support the dentinal fibers. The fibers appear to spring from the 
surface of a poorly ealeified dentine marked Cd. Fig. 3 is another section in 
the region of the periphery of the coronal dentine. A portion of the enamel 
matrix has been recovered and lies in contact with the terminal ends of the 
dentinal fibers. Again, it may be noticed that the dentinal fibers are also 
weakly supported by dentinal matrix. Fig. 4 is another section near the pulp 
showing in higher magnification the dentinal fibers which were accidentally 
isolated from each other during histologic preparation. This is the first time 
that the author has observed dentinal fibers outside or without their respec- 
tive dentinal tubules. It is regretted that our simple photomicrographic 
attachment (“Micam,” E. Leitz Ine., New York) could not reproduce clearly 
the cross-section of some of the fibers. Under high power, the cross-section 
appears tubular in character in hematoxylin-eosin staining. 


From the Department of Oral Histology and Pathology, College of Dentistry, University of 
the Philippines. e 
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Fig. 5 is another section showing a portion of the dentinal fibers, a por- 
tion of the poorly calcified dentine, and a portion of the pulp. Again, the 
dentinal fibers are poorly supported by the dentinal matrix. The poorly cal- 
cified dentine may be interpreted as a secondary dentine. The presence, how- 
ever, of a definite predentine with regular dentinal tubules in some areas leads 
us to believe that it is a continuation of the primary dentine. It seems, there- 
fore, that the mesodermal tissues responsible for the building of the dentinal 
matrix have somehow recovered in the latter part and begun to produce 
dentine. The pulp tissue is already in an advanced state of degeneration. 
Although sign of generalized vacuolization of the odontoblasts is still evident, 
the outline of the pulp cells could hardly be reeognized. In fact, the pulp 
tissue was only faintly stained with hematoxylin-eosin. Fig. 6 is another sec- 
tion showing an area near the cervical third of one root of the molar. Region 
a appears to be rachitie in character indicative of defective calcification of the 
dentine. The region toward the apical third of the root marked b seems to be 
well developed and fairly calcified. It may be noticed that there are two 
clefts in the dentine following the contour lines of Owen. Fig. 7 is a higher 
magnification of one of the clefts showing some branching dentinal fibers 
bridging across an apparently void space. 


Fig. 1. 


We observed that the aplastic condition of the dentine is more confined 
in the coronal portion than in the radicular portion. Even in the coronal 
dentine, the damage is not uniformly distributed. In some areas of the so- 
ealled ‘‘mantle’’ dentine, the dentinal tissue appears to be normally developed, 
whereas in other areas, decidedly aplastic. 


Comment 


It is quite apparent that the conditions observed in the present case are 
somewhat very unusual. In view of this, doubt is entertained in some minds 
as to whether these conditions are a true pathologie entity or only artifacts 
due to some faulty technique in the preparation of the specimen. The finding, 
however, that the damage in the dentine is more confined in the coronal por- 
tion than in the radicular portion leads us to believe that the unusual condi- 
tions are not artifacts. Damage due to acid used in decalcification, at most, 
would have been evenly distributed throughout the tooth. Besides, the pres- 
ence of the cleft with the branching dentinal fibers bridging across the appar- 
ently void space is another evidence tending to support the view that the con- 
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Fig. 2 
Fig. 3. 
Fig. 4. 





2.—Area near the pulp showing a wave of dentinal fibers, Df, poorly supported by 


Fig. 2 
dentinal matrix. Cd, poorly calcified dentine. (Low power.) 


Fig. 3.—An area at the periphery of the coronal dentine. Em, Enamel matrix; DEJ, 


dentino-enamel junction; Df, Dentinal fibers. (Low power.) 


or 


Fig. 4.—An area near the pulp showing in higher magnification the isolated dentinal fibers 
the fibers of Tomes. (High power.) 
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5.—Area showing portion of dentinal fibers of poorly calcified dentine and of the 


Fig. 
pulp. Df, Dentinal fibers; Pd, predentine; Cd, poorly calcified dentine; P, degenerated pulp; 
Af, artifact. (Low power.) 

Fig. 6.—An area near the cervical portion of one root of the molar. Note the presence 
of two clefts. a, Rachitic area; b, normally formed dentine. (Low power.) 

Fig. 7.—Higher magnification of one of the clefts seen in Fig. 6. Note the branching 
dentinal fibers bridging across an apparently void space. Df, Dentinal fibers. (High power.) 
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ditions observed are not artifacts. Otherwise, those delicate dentinal fibers 
would have been ruptured. Moreover, the presence of a zone of poorly cal- 
ecified dentine which is distinetly separated from the zone where there is a 
relative absence of the dentinal matrix seems to strengthen the said view. 

The term dentinogenesis imperfecta may be the appropriate term to be 
applied for this ease. There is no doubt that imperfect development of the 
ground substance of the dentine is present. In view, however, of the fact that 
the term has already been applied to conditions formerly described as heredi- 
tary opalescent dentine,® * the author refrained from using the term to avoid 
some confusion. As revealed in the radiograph, the form of the teeth in the 
present case does not show the “constricted necks and relatively short, often 
blunt, roots” which are characteristics of the majority of cases of opalescent 
dentine reported. Tlistologically, the present case appears to be somewhat the 
reversed condition of hereditary opalescent dentine. As shown in the various 
sections, the odontoblasts apparently were not much affected, if they were 
affected at all. The amount of dentinal fibers or the odontoblastie processes 
appear not to be significantly reduced. In opalescent dentine, the odonto- 
blasts frequently show some abnormal changes as indicated by the reduced 
number and irregular distribution of the dentinal tubules. As pointed out 
previously, the prominent feature of the present case is the relative failure 
in the formation of the dentinal matrix. This condition does not seem to be 
a general characteristic of hereditary opalescent dentine. As summarized by 
some authors,’ the general features in opalescent dentine, besides those that 
have already been mentioned, are the presence of cellular inclusions and in- 
complete and irregular ealecification. The dentine shows a low inorganie ¢on- 
tent and a high content of water. Thoma® cited the report of Becks on odonto- 
genesis imperfecta observed in a patient suffering from osteogenesis imperfecta 
where mention is made of “poorly formed dentine matrix.” Becks’ ease, as 
shown in his illustration, appears not to be similar or as serious as the present 
ease reported. Mention is also made of the presence, in Becks’ case, of atubu- 
lar dentine with inelusion of cells in a zone between the aplastic primary 
dentine and the pulp. We were unable to observe these structures in our ease. 
The poorly ealeified dentine that we observed (Fig. 5) was more of a primary 
dentine than a secondary dentine as we were able to observe a definite pre- 
dentine with regular dentinal tubules. 

In the present case, the enamel did not show grossly any abnormal con- 
dition. The odontoblasts also apparently were not affected during the de- 
velopmental disturbance of the dentine. What was severely affected appeared 
to be the pulp cells responsible for the formation of the fibers of von Korff. 
It is now generally believed that the fibers of von Korff become the fibrils 
of the dentinal matrix. There is also evidence of hypocalcification in some 
areas of the dentine as indicated by their rachitiec appearance. From the fore- 
going findings, it would appear to us that the disturbance took place during 
and after formation of the ‘‘mantle’’ dentine and continued until about the time 
when the cervical portion of the roots was formed. From this time, the pulp 
cells seemed to have recovered and resumed to form more or less normal den- 
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tine. Stones® classified the etiological factors of hypoplasia of the teeth. In 
this particular case, we are at a loss to determine definitely the etiological 
factors. As stated previously, this case was only accidentally discovered dur- 
ing examination of several decalcified sections of pyorrhetie teeth. We did 
not take a complete history and physical examination of the patient as we 
were not aware that there was something radically abnormal in the patient. 


Summary 

A ease of hypoplasia of the dentine was observed in an upper right see- 
ond molar which was extracted from a patient over 40 years of age. The case 
was only accidentally observed in the course of our studies on the pulps of 
pyorrhetic teeth. Grossly, no abnormal condition was noted on the specimen 
before processing. The soft condition of the dentine was noted only after 
decalcification. Histologically, the main feature of the abnormal condition 
was the relative absence of dentinal matrix. The dentinal fibers or the fibers 
of Tomes were very poorly supported by ground substance of the dentine. 
Evidence of hypoealcification had been noted also in some areas of the tooth. 
The findings of the present case are different from the conditions observed in 
opalescent dentine (dentinogenesis imperfecta). To a certain extent, it re- 
sembles the reported case of ‘‘odontogenesis imperfecta’’ associated with osteo- 
genesis imperfecta. The etiology of the case has not been determined. No de- 
tailed history and physical examination of the patient were made as we were 
not aware that there was something radically wrong or abnormal in the patient. 
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CASE REPORTS OF CONGENITAL HYPOPLASIA AND 
HYPOCALCIFICATION OF THE ENAMEL 


Hryut G. Treso, M.A., D.D.S.,* Houston, Texas 


ITE inheritance of hypoplasia of the enamel has been mentioned by Thoma’ 
and Giro.2- Hypoplasia and hypocaleification of the enamel have been defined 
by Robinson.* These terms are used in this article according to his definitions. 
A family showing this condition through five generations is presented through 


the following ease histories: 


Case Reports 

Case 1.—A 25-year-old white woman came to the clinic of the University 
of Texas School of Dentistry. She stated that she wanted all of her remaining 
lower teeth removed to improve her appearance. On examination it was found 
that all maxillary teeth had been removed because of rheumatic pain in her 
arm. The patient had been wearing a complete upper denture for ten years. 
The mandibular teeth were all present with the exception of the right first 
molar and both third molars. The teeth were not in contact either mesially or 
distally. The erowns of the cuspids, premolars, and molars were partially 
eovered with irregular clumps of chalky, white enamel. The enamel was 
almost entirely absent on the occlusal surface of the molars. The exposed 
dentine was hard, insensitive, and brownish-yellow in color. (Fig. 1.) 

Radiographic examination revealed no unusual changes of other parts of 
the teeth. The enamel appeared to be in irregular nodular masses. The 
central and lateral incisors showed a band of imperfect enamel extending 
across the middle of the crown. Examination by high-frequency electrical 
pulp tester did not reveal any hypersensitivity of the remaining teeth. The 
patient did not complain of pain during eating or drinking. 

No significant facts were uncovered in the family medical history that 
might account for the changes described. Any history of venereal disease was 
denied. One of the patient’s parents had been similarly affeeted. The pa- 
tient’s daughter was affected as described in Case 2. The patient was re- 
quested to obtain as much information as possible regarding this condition in 
her family. She was able to trace this hypoplasia as far back as her great 
grandmother. These data are summarized in Fig. 2. 

Case 2.—A 5-year-old white child, daughter of the patient in Case 1, upon 
examination of the teeth revealed a normal dentition with the exception of 


From the University of Texas School of Dentistry. 
*Present address: University of Alabama School of Dentistry, Birmingham 5, Ala. 
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Fig. 1.—Photograph of the teeth of the patient in Case 1. Stone model. Lower arch and 
typical anterior and posterior radiographs. 








I 


Fig. 2.—Chart showing the occurrence of enamel hypoplasia through five generations. The 
affected female (solid black circle) in Generation II and the affected female in Generation I 
are further illustrated in Figs. 1 and 2. The occurrences in the first three generations are 
based on the history given by the patient in Case 1 
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the occlusal surfaces of the deciduous molars. These showed the same irregu- 


lar nodular and chalky appearance as seen in the mother. The disturbance 


was not as marked. (Fig. 3.) 

Radiographic examination revealed the abnormal formation of the decidu- 
ous molar enamel and also a marked irregular hypoplasia of the enamel of the 
developing permanent teeth. The mother stated that this child had been 
“very delicate with red, wrinkled skin up to the age of two.” No hair formed 
on the top of the child’s head until after the age of 2. With this exception, no 


other changes were noted. 


Photographs of the teeth of the patient in Case 2. Lower left quadrant and typical 
anterior and posterior radiographs. 

Case 3.—A 4-year-old white boy, son of the mother in Case 1, showed no 
evidence of hypoplasia or other abnormality of the enamel in either the decidu- 
ous teeth or the radiographs of the developing permanent teeth. 

Summary 

This family has a history of hypoplasia of the enamel extending through 

at least five generations. Photographs and radiographs of members of the 
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last two generations are presented. A marked sex-linked characteristic is 
noted in that ten out of the eleven cases occurred in female patients. In four 
out of the five generations, one male member of the family was unaffected. 
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Endodontia 


CHLOROMYCETIN-STREPTOMYCIN THERAPY IN ENDODONTICS 


A Preliminary Report 


SAMUEL SELTZER, D.D.S., AND I. B. BENDER, D.D.S., PHILADELPHIA, Pa. 


Hi development of an effective antibiotic mixture for root canal therapy 

has now reached a stage where, in the majority of cases, it is possible to 
obtain a negative culture after one treatment. Previous reports’? dealing with 
the use of penicillin of low unitage were not too encouraging. When the con- 
centration of penicillin was increased, the treatment was more effective.* * 
However, it was found that this antibiotie failed to sterilize many root canals 
infected with gram-negative organisms. Subsequently, combinations of peni- 
cillin and streptomycin in peanut oil® and in propylene glycol® were employed. 
Reports showed that the combination of the two antibiotics was not only a highly 
effective bactericide, but also a synergistic effect existed against certain bacteria.’ 
It was found that even with this combination, it was still not possible to sterilize 
every infected root canal with one treatment. 

Further studies* * demonstrated that several groups of organisms, occa- 
sionally encountered in infected root canals, were either not susceptible to peni- 
cillin and streptomycin or developed rapid resistance to them. Among these 
resistant organisms were alpha streptococci and streptococci of the enterococci 
group. Laboratory tests against these resistant strains were conducted with 
several antibioties.'° It was found that chloramphenicol (Chloromycetin),* a 
crystalline synthetic antibiotic, was highly effective against these resistant 
strains. In addition, it has a wide spectrum against many other pathogenic 
bacteria. 

Chloramphenicol (Chloromyeetin) is a pure chemical substance, D (-) 
three-1-p-nitropheny]-2-dichloroacetamido-1, 3-propanediol." It is a neutral, 
white crystalline substance with a bitter taste. It is stable in neutral and acid 
solutions. It is moderately soluble in water and in propylene glycol. Solutions 
are stable at room temperature and remain stable even upon heating. 

In comparing the antibacterial spectrum of chloramphenicol and strepto- 
mycin, it appeared that these two antibiotics together were capable of killing 
every type of organism encountered in an infected root canal, with the excep- 
tion of fungi. 

In addition, both these antibiotics are soluble and stable in propylene glycol 
at room temperature. This is an important factor for economic reasons since 
it is obviously more economical to have an antibiotic mixture with long shelf 
life. The need for making up fresh solutions for each new endodontie case is 


obviated. 


*Supplied by Parke, Davis & Company, Detroit, Mich. 
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Since penicillin is not stable in aqueous or semiaqueous solutions, the neces- 
sity for using it was apparently no longer present. Therefore, a mixture of 
1 Gm. of streptomycin (calcium chloride complex) and 1 Gm. of chloramphenicol 
in 2 ml. of propylene glycol was prepared. 

This report deals with the results of a clinical trial of this combination 
of antibiotics. 

Procedure 


Access to the root canal was obtained with sterile burs. After the root canal 
was entered, a culture was taken by inserting a sterile paper point into the 


canal, allowing it to remain for one minute and then dropping this point into 
a tube of brain-heart infusion broth, The canal was then enlarged with reamers 
and files. Following this, a mixture of streptomycin and chloramphenicol in 
propylene glycol was pumped into the canal with a sterile iridioplatinum wire. 
A short, blunt point moistened with the same mixture was then sealed into the 
eanal and the patient was dismissed. At the following visit, the old paper 
point was discarded, the canal was dried with fresh sterile paper points, and 
another culture was taken. The same treatment was then repeated. Cultures 
were allowed to incubate for one week before results were recorded. Positive 
cultures were then identified bacteriologieally. 


TABLE I. DISTRIBUTION OF CASES 


NO, OF CASES 


“Acute serous 15 
Acute suppurative 14 


Chronic ulcerative 


Necrosis and gangrene 
Acute D.A. abscess 
Chronie D.A. abscess 


Total 





Results 

Cases were grouped under two general headings, depending upon whether 
or not the pulps were vital when treatment was begun. The first heading com- 
prised the various pulpitides with the following clinical diagnoses: acute serous 
pulpitis, acute suppurative pulpitis, and chronic ulcerative pulpitis. The 
second heading consisted of those cases in which the pulps had died and the 
periapical tissues were involved. This group included those cases with the 
clinical diagnosis of necrosis and gangrene of pulp, acute dentoalveolar abscess, 
and chronic dentoalveolar abscess. 

Under the first grouping a total of 37 cases were treated. Of these, 21 
were preoperatively positive and 16 were negative when cultured before 
treatment. 
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In the second grouping 61 cases were treated. Forty-two of these were 
positive preoperatively and 19 were negative. 

The total of preoperative positive cultures in both groups was 63. Cases 
that were preoperatively negative were not used for clinical evaluation. After 
one treatment with the chloramphenicol-streptomyecin mixture, 51 (80.95 per 
cent) cases were found to be negative upon examination by culture. Twelve 
cases (19.05 per cent) remained positive. Identification of these organisms 
revealed that all 12 were fungi of the Candida group. 

Discussion 

By taking a preoperative culture, a better evaluation of the efficacy of the 
treatment was obtained. Only those cases vielding a positive culture preopera- 
tively were used to evaluate the efficacy of the antibiotics. It was found that 
approximately 36 per cent of the eases which are referred for root canal therapy 
are originally sterile. This percentage is in agreement with the percentage of 
negative cultures obtained in one of our previous studies.’ We also found 
that approximately another 20 per cent of the cases ean be rendered sterile by 
proper mechanical and chemical cleansing of the root canal prior to medication. 
Thus it is possible to eliminate immediately about 55 to 60 per cent of the cases 
from consideration. The other 40 to 45 per cent of the cases must be sterilized 
by antimicrobial agents. The results show that the combination of chloram- 
phenicol and streptomycin in propylene glycol is capable of sterilizing 80.95 
per cent of all infeeted pulpless teeth. This combination is completely effective 
against all bacteria encountered in a root canal. The only organisms unaffected 
by this mixture are fungi (Monilia), which are found in about 20 per cent of 
the cases. Antibiotics appear to have an enhancing effect on Monilia. Harris’ 
reported the development of moniliasis in patients treated with chloromycetin. 
Foley and Winter't observed that penicillin enhanced the development of 
Candida albicans in chick embryos and in rabbits. A stimulatory effect was 
also noted in vitro. 

The combination of chloramphenicol and streptomycin in propylene glycol 
is a stable mixture and thus economical to use. Ehrlich’ reported that 90 
mg./ml. of chloromyeetin in propylene glycol is stable for at least six months. 
Streptomycin in propylene glycol likewise has been found to be stable for at 
least a year. The incorporation of penicillin in the mixture is not absolutely 
necessary. The use of penicillin might be advantageous, however, because of 
its rapid killing effect on susceptible organisms. This factor is of clinical im- 
portance in treating acute infections. However, until a medium for penicillin 
is developed in which it remains stable at room temperature, it should be left 
out of the mixture. 

Chloramphenicol and streptomycin are more effective than penicillin and 
streptomycin, inasmuch as an additional 6 to 8 per cent of the cases which are 
unaffected by the latter combination are sterilized. These cases comprise those 
infected with alpha streptococci and streptococci of the enterococci group, 
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namely, Streptococcus faecalis, Streptococcus zymogenes, and Streptococcus lique- 
faciens. Twenty per cent of the cases which are unaffected by either combina- 
tion are infected with fungi. 


Summary and Conclusions 


1. The combination of 1 Gm. of chloramphenicol (Chloromyeetin) and 
1 Gm. of streptomycin (calcium chloride complex) in 2 ml. of propylene glycol 
was Clinically tested in root canal therapy. 

2. Ninety-eight cases were studied. Of these 63 were preoperatively 
positive and 35 were negative. The 35 negative cultures were discarded. 

3. All bacteria were killed by the combination in one treatment. This 
represented approximately 80 per cent of the infected cases. 

4. The only organisms resistant to the combination were the fungi. These 
were present in approximately 20 per cent of the cases. 
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Research 


HISTOCHEMICAL OBSERVATIONS ON ENAMEL AND DENTINE 
UNDERGOING CARIOUS DESTRUCTION 


RemipaR EF. SoGNNAES, Pu.D., AND GEORGE B. WistocKk1, M.D., Boston, Mass. 


¢ A previous investigation (Wislocki and Sognnaes, 1949, 1950), it was 
demonstrated that an acid mucopolysaccharide, a lipid, and alkaline phos- 
phatase are present in the interprismatie regions of the enamel and walls of 
the dentinal tubules. The facet that the location of these organie compounds 
coincides with the primary pathway of dental decay gave impetus to the fol- 
lowing investigation of the histochemical reactions of enamel and dentine under- 
going carious destruction. 

In the present investigation histochemical methods were utilized for the 
demonstration of metachromatic and basophilic substances, alkaline phosphatase, 
lipids, keratin, glycogen and other carbohydrate groups. In addition, some 
observations have been made on the localization and staining properties of 
microorganisms observed in the various stages of carious destruction. 


Material and Methods 


Decayed human teeth were obtained from patients treated at the clinies of 
Harvard School of Dental Medicine and Forsyth Dental Infirmary for Children.* 
Active carious lesions were studied primarily in children’s teeth whieh, im- 
mediately after extraction, were placed in appropriate fixatives and prepared as 
ground sections, decalcified paraffin sections, and frozen sections, depending upon 
the requirements of the various histochemical methods. Animal material has 
in this investigation been limited to two specimens, one of intact monkey dentine, 
the other of experimental rat caries. Some of the histochemical reactions had to 
be studied primarily by means of undeealcified ground sections in order not to 
interfere with the specificity of the staining methods. For this purpose the 
teeth were split longitudinally, and after appropriate fixation the separate 
halves were ground to sections from 20 to 25 microns thiek, which were then 
stained histologically. In the sections of some of the carious teeth the decayed 
tooth structure was preserved by means of a plastic embedding method (Sogn- 
naes, 1947) which served to immobilize the semisoft carious tooth substance 
during cutting and grinding. Sections prepared in this manner were **de- 
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plastisized’’ by submersion in methyl-methacrylate monomer solution for 
twelve to twenty-four hours, whereupon they could be treated and stained as 
ordinary deparaffinized sections. By this method it was possible to obtain an 
over-all view of both the hard and soft portions of the carious teeth. 

Further information on the changes occurring in the various zones of 
the carious tooth substance was obtained by fixing and sectioning carious tooth 
substance removed by an excavator from teeth in situ. The carious material, 
so removed, had become softened in the mouth as an integral part of the carious 
process and therefore did not require artificial decalcification for the preparation 
of frozen and paraffin sections. This meant a wider choice of histochemical 
methods. 

Whenever compatible with staining reactions, sections were also prepared 
following artificial decalcification of whole teeth, including both the normal and 
decayed portions. In order to minimize the destructive action of the decaleify- 
ing fluids on the enamel, advantage was taken of some of the precautions dis- 
cussed in detail in a previous paper (Sognnaes, 1948). Thus, it was possible 
to recover the organic elements of enamel and observe some of the initial chemi- 
cal changes occurring in incipient enamel caries. 

Metachromatic staining was investigated in specimens fixed in 4 per cent 
aqueous solution of basic lead acetate for twelve to twenty-four hours, accord- 
ing to the method of Holmgren (1940). This was followed by postfixation in 
10 per cent neutral formalin for twelve to twenty-four hours as recommended 
by Sylvén (1941). Ordinary ground sections and deplastisized and deparaffin- 
ized sections were stained in a 14 per cent solution of toluidine blue in 5 
per cent alcohol for thirty minutes and examined for the presence of metachro- 
matic substances using a yellow source of light. 

Basophilic staining was investigated by a method designed for the charae- 
terization of acid proteins, especially acid mucopolysaccharides and nucleopro- 
teins. (See Dempsey, Bunting, Singer, and Wislocki, 1947; Singer and Mor- 
rison, 1948; Singer and Wislocki, 1948.) For this purpose, the tissues were 
fixed in Zenker’s fluid for twelve to twenty-four hours. Undeecalcified ground 
sections and paraffin sections of the soft carious tooth structure were stained 
in a buffered solution of methylene blue. Acidic substances at pH 4 and lower 
are stained by this procedure, and this. basophilic reaction, coupled with the 
demonstration of metachromasia after staining with toluidine, blue, is considered 
indicative of the presence of acid mucopolsaccharides (Dempsey, Bunting, 
Singer, and Wislocki, 1947). 

Lipids were demonstrated in teeth fixed in 10 per cent neutral formalin 
and prepared either as ordinary ground sections or as frozen sections. Frozen 
sections were obtained from excavated carious material which had become 
demineralized in the mouth in the course of the carious process and from extract- 
ed carious teeth decalcified in a buffered solution at a pH of 1.9. The sections 
were stained in a 70 per cent solution of aleohol saturated with sudan black B 
for thirty minutes, after which they were rinsed for a moment in 70 per cent 
aleohol, washed in water, and mounted in glycerin jelly. 
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The periodic acid-Schiff method of MeManus (1946) and Hotchkiss (1948) 
was utilized to investigate glycogen and other carbohydrates. This reaction 
depends, it is believed, upon the oxidation of carbohydrates by periodic acid, 
with the formation of aldehydes which recolorize Schiff’s leucofuchsin reagent 
(Hotchkiss, 1948; Lillie, 1947). Glyeogen can be distinguished from other 
positive-staining substances by exposing control sections to salivary amylase be- 
fore staining. Besides glycogen, this method stains some mucopolysaccharides 
(e.g., epithelial mueus) and fibrin, besides other substances of completely un- 
known nature. For this method, the specimens were fixed in Rossman’s fluid 
(90 ¢.c. of absolute aleohol saturated with picrie acid and 10 ¢.c. of 40 per cent 
formaldehyde) for twelve to twenty-four hours at 1° C. Unless carefully 
handled, the enamel is distorted or lost during fixation and staining by this 
procedure because Rossman’s fixative is very acid with a pH of 0.9. 

Alkaline phosphatase was demonstrated by the method of Gomori (1941) 
with modifications noted below. After fixation in chilled 80 per cent alcohol, 
specimens of whole teeth and of exeavated carious material were prepared, either 
as undeealcified ground sections or as paraffin sections, and incubated in glycerol 
phosphate for three hours at pH 9.4. Control sections, omitting the substrate, 
were similarly prepared to determine what part of the reaction was due to the 
presence of caleium phosphate in the tissue. Because of the high content of 
calcium salts in teeth, advantage was also taken of the method of Greep, Fischer, 
and Morse (1948), which consists in decalcification of the specimen in a buffered 
solution at pH 4.8 followed by reactivation of the enzyme. For more complete 
preservation of the organie elements in the enamel, this method was modified by 
the use of a special decaleifying apparatus which served to suppress the destrue- 
tive action of COs evolved by the action of acid on the enamel (Sognnaes, 1948). 

Reactions for sulfhydryl groups and keratin were investigated in sections 
of skin and normal teeth by Wislocki and Sognnaes (1950), the conclusion being 
reached that the organie matter of the enamel prisms contains a substance 
resembling keratin. In the present study, carious teeth have been similarly 
stained and compared with normal teeth. The Prussian blue veaction of 
Chévremont and Frederie (1943), which reveals sulfhydryl groups, and Ebbing- 
haus’s method (1902) for keratin were the chief procedures utilized. Masson’s 
triacid stain served as an auxiliary means of comparing skin and teeth. 

In addition to the various histochemical methods listed, several teeth were 
prepared as ordinary deealcified sections after fixation in ten per cent formalin 
and were stained with hematoxylin and eosin. 

Microorganisms were revealed by the basie dyes, toluidine and methylene 
blue, used in the various methods cited previously, as well as by Gram’s and 
(Gioodpasture’s staining methods. 

Radiographs were taken of some of the teeth before sectioning in order to 
establish the extent to which the carious lesions had produced demineralization 
of the dentine and the enamel. This was particularly valuable when the speci- 
mens were intended for decalcified sections because such artificial decalcification 
tends to eliminate the important borderline between the softened and the still 


hard tooth substance. 
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Results 


Metachromasia and Basophilia.—The surface of the enamel is rarely 
entirely free from deposits or plaques of organic matter. Within these deposits 
we have observed material which, upon staining with toluidine blue, exhibits a 
metachromatic reaction probably due to the presence of mucus, and a basophilic 
reaction which may be attributed to the abundance of microorganisms in such 
plaques. These deposits are sometimes separated from the enamel by a cuticular 
membrane which stains green with toluidine blue. 

The reactions of carious lesions to basophilic and metachromatic dyes are 
illustrated in Figs. 1, 2, and 4. Fig. 1 is a section through an initial carious 
lesion of the enamel of a tooth which was fixed in Zenker’s fluid and ground 
sections of which were stained with methylene blue at pH 3. Three zones 
ean be recognized. The typical basophilic reaction of the prism sheaths of 
normal enamel is seen in the lower part of the picture, in the enamel nearest to 
the dentine. The oral surface of the enamel shows an irregular carious area 
which is excessively basophilic. This abnormal reaction is caused by invading 
microorganisms which will be described in a subsequent paragraph. Between 
the normal enamel and the region of surface destruction is a pale greenish 
zone which does not exhibit either the normal basophilic reaction of the prism 
sheaths or the presence of the basophilic microorganisms. 

A typical view of a carious lesion at a more advanced stage is shown in 
Fig. 2. This section was obtained by means of the plastic embedding technique 
by which it is possible to immobilize and retain in sections the decayed and 
brittle walls of the enamel as well as the softened carious dentine. Since this 
method does not require decalcification, it simplifies the distinetion between 
that part of the carious teeth which has become softened through the decay and 
the underlying calcified part which is still hard and relatively normal. Follow- 
ing fixation in basic lead acetate, the tooth was embedded in plastic, sectioned, 





Fig. 1.—Incipient caries of the enamel illustrated by a ground section prepared following 
fixation in Zenker’s fluid and stained with methylene blue at pH 3.0. ( 600.) The bottom 
part of the figure shows the basophilic reaction of the acid mucopolysaccharide normally present 
in the region of the prism sheaths of intact enamel. The external decaying portion of the 
enamel is relatively homogeneously and weakly stained except near the surface, where in- 
tensely basophilic material containing microorganisms is present and seems to be extending 
inward between the enamel prisms. 

Fig. 2.—The various zones of caries of dentine illustrated by a ground section prepared 
following fixation in basic lead acetate, embedding in plastic, and staining with neutral 0.5 per 
cent toluidine blue solution. (x15.) In the external zone of the carious lesion the dentine 
is in various stages of disintegration; exceptionally dark blue staining is visible where micro- 
organisms have invaded the distended dentinal tubules. Below this prevailingly basophilic 
zone there is a narrower zone where the dentinal tubules have failed to take the stain, and 
a narrow, transparent unstained stripe where the dentinal tubules are obliterated extends 
down toward the pulp at the margin of the carious region. Some of the remaining intact areas 
of dentine enclosed within this region still exhibit metachromasia indicative of acid mucopoly- 
saccharide in the walls of some of the dentinal tubules, 

Fig. 3.—Cross section of intact dentine from a normal monkey tooth fixed in Zenker’s 
fluid and stained with methylene blue at pH 3. The blue rings indicate that the walls of the 
dentinal tubules (Neumann’s sheaths) are strongly basophilic. (Approximately X200.) 

Fig. 4.—Softened dentine removed by excavation from a carious tooth, fixed in_ basic 
lead acetate, sectioned in paraffin, and stained with neutral 0.5 per cent toluidine blue solution. 
(<300.) The metachromatic reaction in the dentinal tubules has disappeared, suggesting a 
depolymerization of the acid mucopolysaccharide normally present in the walls of the dentinal 
tubules. Some of the dentinal tubules have become distended and filled with a dark blue stain- 
ing material containing microoganisms. 

Fig. 5.—Advanced caries of dentine fixed in 10 per cent formalin, sectioned in paraffin, 
and stained with Goodpasture’s stain. (X1200.) The dentinal tubules are greatly distended 
at the expense of the intertubular matrix, The tubules, their branches, and the remaining 
matrix contain predominantly spheroidal gram-positive microorganisms. 
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freed of plastic, and stained with toluidine blue. It will be noted that the 
dentine beneath the eavity exhibits normal metachromasia, whereas in the den- 
tine of the carious lesion, the metachromatic reaction has totally disappeared. 
Pale, unstained material separates the carious lesion from the normally stained 
dentine. On the side of the lesion, this pale zone extends nearly all the way to the 
pulp chamber, whereas it forms a line just beneath the softened disintegrating 
dentine of the carious area. The lesion itself exhibits an increasing degree of 
basophilia as one approaches its external or oral surface. 

Fig. 3 is a section of intact dentine from a normal monkey tooth fixed in 
Zenker’s fluid and stained with methylene blue at pH 3, introduced parentheti- 
cally to illustrate the normal basophilia of Neumann’s dentinal sheaths. Wis- 
locki et al. (1948, 1950) demonstrated that normally these sheaths exhibit 
hasophilia as well as metachromasia. 

Fig. 4 is a section of excavated carious dentine fixed in basic lead acetate 
and stained with toluidine blue. It is evident in this carious dentine that the 
dentinal sheaths are unstained, having lost their normal basophilia as well as 
their metachromasia. The dentinal tubules appear distended and unstained, 
although some have become filled with basophilic matter, which at higher magni- 
fication is found to consist of microorganisms, as revealed by bacterial staining 
(Fig. 5). 

Lipids.—Carious teeth fixed in 10 per cent formalin and stained with 
sudan black B show a generally intense sudanophilie reaction in the decayed 
portions of the enamel, dentine, and cementum. This is revealed by the intense 
black staining of the carious lesions visible in the ground sections of teeth 
shown in Figs. 6 and 7 and the decalcified section presented in Fig. 8. When 
excavated carious dentine is similarly fixed, it is possible to prepare thin 
frozen sections without preliminary decalcification. Such a section is shown 
in Fig. 9 which indieates that the lipid material is located within the dentinal 
tubules, many of which are distended with intensely staining sudanophilic 
substanee. The matrix between the tubules is for the most part unstained. 
Other tubules are normal in size and are either empty or pale gray, or show 
a sudanophilie ring with or without a centrally located dentinal fiber. In 
some places several tubules have fused to form clefts, the contents of which 
are not so strongly sudanophilie as neighboring single tubules. 

The Periodic Acid-Schiff Reaction.—This reaction gives a red stain to 
the matrix of dentine as indicated in previous papers on normal teeth (Wislocki, 
Singer, and Waldo, 1948; Wislocki and Sognnaes, 1950). This is exemplified 
in the normal portion of the dentine of the undecalcified ground section of a 
carious tooth shown in Fig. 10. The pale transparent zone separating the 
carious from the normal dentine is unstained, while an intense reaction is 
observed in the dentine which has been involved in the carious process. How- 
ever, higher magnification of decaying dentine (Fig. 11) shows that this 
reaction is brought about primarily by staining of the contents of the dilated 
dentinal tubules rather than of the surrounding matrix which is quite pale. 
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Treatment of the sections with saliva, preceding application of the Schiff’s 
periodic acid method, does not prevent the staining, a result which eliminates 
glycogen as a causative factor. 

Alkaline Phosphatase.—Cround sections of carious teeth stained for 
alkaline phosphatase exhibit a strong reaction in the carious dentine as illustrated 
in Fig. 12. But, since the carious lesions of nonincubated control sections were 
equally black, this reaction must be attributed to the presence of calcium salts 
liberated during the carious demineralization of the dentine. Of the several 
dark-staining dental structures visible in Fig. 12, only the pulp and peridental 
membrane give reactions attributable to the actual presence of alkaline phos- 
phatase. More detail is visible at higher magnification in paraffin sections of 
excavated decayed dentine (Fig. 13). The grayish matrix and the dark zones 
surrounding the dentinal tubules are here also attributable entirely to calcium 
salts liberated by the carious demineralization and not to the presence of enzyme, 
because nonincubated control sections are similarly stained. In accordance 
with Weber’s law on difference threshold, the possibility remained that the 
reaction of the free calcium salts might be so intense as to mask the reactions 
resulting from small amounts of alkaline phosphatase present. We therefore 
exposed several specimens to complete decalcification, followed by reactivation 
of the enzyme according to the method of Greep, Fischer, and Morse (1948). 
Sections so prepared were invariably pale, whether incubated or not, indicating 
that alkaline phosphatase was not a component of carious human dentine. An 
intense reaction for alkaline phosphatase has, on the other hand, been observed 
in initial carious lesions produced in Norway rats subsisting on a generally 
adequate purified ration (Sognnaes, 1948a). An example ef this is seen in 
Fig. 14, which shows the pulp, dentine, and enamel! of a carious mandibular rat 
molar deealeified at low temperature and reactivated for alkaline phosphatase. 
The dark areas in this section represent positive reactions for alkaline phos- 
phatase, because in control sections the same areas were pale. This result indi- 
cates that there is an intensification of the enzyme in the initial lesion of the 
enamel, as well as within the dentinal tubules extending from the pulp into the 
carious lesion and into the worn cusp. 





Fig. 6. Caries of the enamel. ee section of tooth fixed in 10 per cent formalin and 
stained with sudan black B. (<20.) The sudanophilic reaction is limited to the decayed 
portion of the enamel. The unde ead dentine is unstained except in the region of the inter- 
globular dentine which is outside the pathway of the carious lesion. 

Fig. 7.—Caries of the enamel, dentine and cementum. Ground section of tooth fixed in 
10 per cent formalin and stained with sudan black B stain. (X6.) The sudanophilic reaction 
is limited to the softened decayed portion of the tooth. 

Fig. 8.—Caries of the dentine. Decalcified frozen section, sudan black B stain. ( X20.) 
The sudanophilic reaction does not extend beyond the decayed portion of the dentine. 

Fig. 9.—Caries of the dentine. Frozen section of excavated decayed dentine stained with 
Sudan black B. (x400.) The contents of the distended dentinal tubules show various degrees 
of sudanophilia corresponding to the location of invading microorganisms. Several of the 
tubules have fused to form large clefts in the dentine filled with sudanophilic material, whereas 
the matrix remaining between the tubules is, for the most part, unstained. 

Fig, 10.—Caries of the enamel and dentine. Ground section of tooth fixed in Rossman’s 
fluid and stained by the periodic acid-Schiff procedure. ( X10.) The acid reagents have 
partially demineralized the tooth, unmasking the organic matrix of the enamel and dentine 
which has stained with Schiff’s reagent. The normal portion of the tooth is separated from 
the decayed portion by a transparent unstained zone. The decayed dentine has reacted in- 
tensely, but this is due to staining of the matter contained in the distended dentinal tubules 
(Fig. 11) rather than to a reaction of the matrix in between. The coloration in the normal 
dentine below the carious lesion is, on the contrary, due for the most part to staining of the 
organic matrix. 

Fig. 11.—Caries of the dentine. Decalcified paraffin section stained by the periodic acid- 
Schiff method. (X100.) The intertubular matrix is abnormally pale. The contents of the 
dentinal tubules and the most severely disintegrated and infected dentine are Schiff-positive. 
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Figs. 12-16.—(For legend, see opposite page.) 
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Sulfhydryl Groups and Keratin With Chévremont and Frederic’s Prus- 
sian blue method for sulfhydryl groups the carious enamel is difficult to pre- 
serve, but a faint blue reaction is visible in the remnants of the enamel prisms, 
as well as in the most decayed part of the dentine. After Ebbinghaus’ method 
for keratin the carious enamel is better preserved, and the substance of the 
prisms exhibits a yellow color, whereas the carious dentine is unstained. 

In another paper (Wislocki and Sognnaes, 1950) it was reported that the 
keratinized layer of epidermis stained green with toluidine blue, and that normal 
developing enamel prisms were similarly colored. Furthermore, it was observed 
that this reaction was gradually replaced by intense metachromasia localized in 
the substance between the calcifying prisms. In carious teeth, stained with 
toluidine blue, we have observed that the degenerating enamel prisms reaequire 
a green color, whereas the metachromatic reaction between the prisms disappears. 

With Masson’s triacid stain the intertubular matrix of decayed dentine 
stains green, a result indicating the persistence of the fibrillar collagenous frame- 
work of the antecedent normal dentine. 

Microorganisms and Proteolysis—The microorganisms which spearhead 
the carious destruction of teeth are predominantly spheroidal in shape, posi- 
tive to Gram stain, and basophilie with methylene blue (Fig. 1), toluidine 
blue (Figs. 2 and 4), and Goodpasture’s stain (Fig. 5). In advance of the 
pervading microorganisms, the tooth substanee undergoes so much demineraliza- 
tion that histologie sections can be prepared without preliminary decalcification. 
Once invaded, the organie matrix of the tooth slowly disappears. Thus, there is 
a widening of the dentinal tubules at the expense of the surrounding ground 
substanee. And, finally, the distended tubules may fuse with one another to 
produce the familiar pictures of advanced earies (Fig. 15) in which complete 
disintegration of the dentine, has occurred (Fig. 16). 


Discussion 


Some of the histochemical characteristics of normal teeth are pertinent to 
an understanding of the histochemistry of caries. If normal mature enamel is 





Fig. 12.—Caries of the enamel and dentine, Ground section of tooth fixed in chilled 
80 per cent alcohol and stained for alkaline phosphatase. (X3.) A transparent unstained 
zone separates the deeply stained, decayed dentine from the normal tooth substance. At the 
site of the carious lesion, no difference could be seen between incubated sections and non- 
incubated control sections, indicating that the reaction in the carious area was attributable to 
calcium salts rather than to alkaline phosphatase. The pulp and peridental membrane were, on 
the contrary, unstained in the nonincubated control section, indicating the presence of alkaline 
phosphatase in these tissues. 

Fig. 13.—Caries of the dentine. Excavated soft, decayed dentine fixed in chilled 80 per 
cent alcohol, sectioned in paraffin without decalcification, and stained for alkaline phosphatase. 
(x400.) No difference could be seen between the staining of the dentine in incubated and 
non-incubated sections, a result indicating the absence of alkaline phosphatase. The dis- 
tended dentinal tubules are pale. The dark stain between the tubules is que to mineral salts 
remaining in the decaying dentine. 

Fig. 14.—Experimental caries of enamel and dentine in a rat’s molar, Decalcified par- 
affin section stained for alkaline phosphatase following reactivation by the method of Greep, 
Fischer, and Morse. ( X50.) The photograph shows a dark positive reaction in the pulp, in 
the initial lesion of the enamel and dentine, in the tubules of the transparent and secondary 
dentine underlying the carious lesion, and in the tubules exposed by occlusal attrition. Control 
sections were negative. 

Fig. 15.—Advanced caries of the dentine. Paraffin section of excavated dentine cut with- 
out preceding decalcification. (X400.) Fixed in basic lead acetate and stained in a_ solution 
of toluidine blue. Notice distention of dentinal tubules by deeply blue staining debris and 
organisms at the expense of the softened dentinal matrix which is very pale green. 

Fig. 16.—Final stage of caries of the dentine. Formalin fixation; paraffin section, hema- 
toxylin and eosin stain. (xX40.) Notice lateral spread and large clefts in the disintegrated 
dentine. 
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exposed to acidie staining solutions, the organic framework can be unmasked and 
stained by various histochemical methods (Wislocki et al., 1949, 1950). For 
instance, a metachromatic reaction, characteristic of acid mucopolysaccharides, 
‘an be demonstrated in the interprismatie organic matter of mature enamel when 
ground sections of the teeth are stained with toluidine blue at pH 4.5 to 5. 
In ground sections stained in a methylene blue solution at pH 3, the prism 
sheaths can likewise be unmasked and, if not accidentally destroyed by this com- 
paratively rough treatment, they will exhibit the basophilic staining charac- 
teristic of acid mucopolysaccharide. In contrast to this, the intact, undecal- 
cified enamel of adult teeth is normally unstainable (Sognnaes, 1948; Wislocki 
and Sognnaes, 1950), indicating that the organic matter of intact enamel is 
inaccessible to these dyes. 

In view of these observations, it is reasonable to assume that the organic 
framework of the enamel is similarly inaccessible to the oral microorganisms un- 
less it is either incompletely mineralized or has been partially decalcified. Zones 
of incomplete mineralization are actually quite commonly encountered in the 
enamel of human teeth. Ground sections of seemingly intact enamel sometimes 
show areas with an abnormal affinity for stains at neutral pH, while the normal 
mature enamel of the rhesus monkey is usually unstained under these conditions 
(Wislocki and Sognnaes, 1950). Zones of partial decalcification are frequently, 
if not always, recognizable in enamel in the initial lesions of caries. This is 
evidenced by an increased visibility and stainability of the cross striations and 
the incremental lines of the enamel. Both of these phenomena, namely, increased 
visibility and greater stainability of the organic framework of the enamel, can 
be artificially duplicated in vitro by the etching of enamel with acid (Sognnaes, 
1948, 1949). The organic elements of the enamel may, in other words, be ex- 
posed to oral environmental influences as a result either of deficient mineraliza- 
tion or of pathologie decalcification. 

The surface cuticle of the enamel, whether completely mineralized or not, 
offers probably only temporary protection to the teeth against caries. Once teeth 
have assumed their postnatal function, this membrane is worn off by mastication 
or physical or chemical changes resulting from contact with food. It is of inter- 
est to note from a theoretical standpoint that caries has been experimentally 
prevented by tube feeding of caries-susceptible rats (Kite, Shaw, and Sognnaes, 
1950). Under these conditions, although microorganisms grow quite freely 
around the teeth, a thick cuticular membrane persists and apparently separates 
the microorganisms quite effectively from the enamel proper. 

The mineral components of the teeth are slowly lost in the course of the 
carious process, so that in advanced caries of the dentine Miller (1889) demon- 
strated that there is a 90 per cent loss of minerals and a 40 per cent loss of 
organic matter. 

The present investigation indicates that the organic components of the teeth 
undergo changes in roughly the reverse order of their appearance during tooth 
development. For example, the keratinous matrix of the enamel prisms and the 
collagenous fibers of the dentine, which are among the first organic components 
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to enter the developing tooth, appear to be the last to succumb to the carious 
process. Conversely, the metachromatic and basophilic reactions, indicating 
the presence of acid mucopolysaccharide, which make their appearance at a 
later stage of development of dentine and enamel (Wislocki and Sognnaes, 1950), 
are among the first reactions to disappear with the onset of caries. 

Onee the acid mucopolysaccharide has been broken down, microorganisms 
penetrate between the enamel prisms into the depth of the enamel and into the 
dentinal tubules. 

Thus, there seem to be several prerequisites for the invasion of the teeth by 
oral microorganisms: (1) a mechanical or chemical removal of the enamel cuti- 
cle; (2) a deficient mineralization or partial demineralization of the organic 
elements between the enamel prisms; (3) a depolymerization of the acid muco- 
polysaccharide which surrounds the enamel prisms. 

There are as yet no histochemical methods by which to identify and localize 
the enzymes which are presumably capable of depolymerizing the acid mucopoly- 
saccharide. Hyaluronidase extracted from bull testicles did not completely 
abolish the metachromatic and basophilic reaction of the prism sheaths in see- 
tions of enamel and of dentine exposed to the action of the enzyme for eighteen 
hours at pIl 5 (Wislocki and Sognnaes, 1950). The metachromasia of the 
granules of mast cells, mucus, and of hyaline cartilage are similarly resistant 
to the action of this enzyme (Bunting, 1950). 

Sulfatase extracted from a gram-negative organism, studied by Neuberg 
and Cahill (1936), depolymerized chondroitin sulfate extracted from cartilage. 
With that observation in mind, Pincus (1949) suggested that this enzyme may 
play a role in caries, since this investigator had identified a sulfur-containing 
mucopolysaecharide as a chemical component of normal human teeth. As yet, 
however, sulfatase has not been demonstrated histochemically at the site of 
carious lesions. Furthermore, in the sections of human and experimental earies 
studied by us, there is a predominance of gram-positive spheroidal organisms, 
which seem to characterize the lesions of both enamel and dentine once the 
preliminary changes just outlined have taken place. 

In advanced caries, on the other hand, the decayed dentine, is invaded by 
a variety of microorganisms, including rods, cocci, and threadlike forms. The 
presence of these various organisms within the ground substance of carious den- 
tine is, in our experience, indicative of an advaneed stage of carious breakdown. 
Enzymes of these various organisms may play an important role in the pro- 
teolysis of the dentinal matrix, as suggested by the recent work of Engel 
(1950). 

The fatty degeneration which, according to many textbooks, is one of the 
earliest changes in decaying dentine, was not manifest in this investigation. 
The sudanophilic reaction did not become intensified until microorganisms in- 
vaded the enamel and dentine. This reaction within the decaying enamel 
and the distended tubules may therefore just as well be ascribed to lipids 
present in the invading microorganisms. The location of the microorgan- 
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isms (Fig. 5) corresponds well, not only with the sudanophilic reaction (Fig. 9), 
but also with the basophilic (Fig. 4) and the periodic acid-Schiff reactions (Fig. 
11) observed in carious dentine. 

In a brief note, Eggers-Lura and Zander (1947) reported the presence 
of phosphatase in ground sections of a carious tooth. No illustrations of 
this have been published, but in subsequent references to that observation 
Eggers-Lura mentioned that the reaction was found on the surface of the 
enamel and was probably due to debris, as well as to living and dead microor- 
ganisms. Within the carious lesions of human teeth, we could not demonstrate 
the presence of alkaline phosphatase. However, we did find an inerease in 
alkaline phosphatase in experimental caries produced in rats subsisting on a 
purified diet adequate in known nutritional essentials. Whether the presence 
of alkaline phosphatase in the teeth of these rats is a significant part of the 
carious process or, on the contrary, a reaction conducive to secondary calcifica- 
tion, is not known, except to say that a favorable response to caries in the form 
of secondary and transparent dentine has been more frequently encountered 
in rat earies produced in the manner outlined than in carious teeth of man 
studied by us. 

In this connection it is interesting to note that Sylvén (1947, 1948) demon- 
strated a depolymerization of the acid mucopolysaccharide of the ground sub- 
stance of cartilage preceding calcification. Sylvén suggested, therefore, that 
depolymerization of this acid compound results in a more favorable environ- 
ment for alkaline phosphatase which, according to other observations cited by 
him, is increased preceding physiologic, as well as pathologic, calcification of 
cartilage. 

In carious teeth we have noted that a zone of depolymerization of the acid 
mucopolysaccharide precedes the formation of the so-called transparent zone 
(Fig. 2) in which the dentinal tubules do become calcified. A similar phenom- 
enon has been observed in the dentinal tubules beneath areas of attrition. 

The depolymerization of the acid mucopolysaccharide observed in carious 
teeth may, therefore, on the one hand favor the action of alkaline phosphatase, 
resulting in protective calcification, and on the other hand be conducive to the 
invasion of oral microorganisms, resulting in destructive decalcification. If 
so, the balance between these two events may, to some extent, determine whether 
the carious process becomes acute, chronic, or arrested. 


Summary 

1. Various stages of dental decay have been examined by histochemical 
methods for the demonstration of acid mucopolysaccharides, lipids, alkaline 
phosphatase, sulfhydryl groups and keratin, glycogen, and other carbohydrate 
groups. Carious teeth and excavated carious tooth substance were studied in 
ordinary and plastic-embedded ground sections and in paraffin and frozen sec- 
tions, depending upon the compound in question. 

2. Caries of the enamel was initiated by demineralization and depolymeriza- 
tion of the acid mucopolysaccharide normally present in the interprismatie sub- 
stance. The demineralized carious enamel exhibited reactions for sulfhydryl] 
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groups (method of Chévremont and Frederic), keratin (Ebbinghaus’s method), 
and lipids (sudan black B). The sudanophilic response seemed to be contributed 
by lipids in invading microorganisms; the latter also gave a strong basophilic 
reaction and were gram-positive. 

3. Caries of the dentine was similarly initiated by demineralization and a 
change in the acid mucopolysaccharide, resulting in a loss of the metachromatic 
and basophilic reactions normally present in the walls of the dentinal tubules 
(Neumann’s sheaths). Exeept for the depolymerization of the acid mucopoly- 
saccharide, the dentinal tubules in this region appeared normal in size or only 
slightly enlarged and did not contain any microorganisms which could be demon- 
strated by means of routine bacterial stains. 

4. More advanced stages of the carious lesions were most obviously charac- 
terized by extensive invasion of microorganisms. At this period many of the 
dentinal tubules became distended at the expense of the surrounding matrix 
and filled with predominantly spheroidal, gram-positive organisms. The mate- 
rial filling the distended tubules was strongly sudanophilie and basophilic and 
gave a positive periodic acid-Schiff reaction. 

5. It was not possible in the carious zones of human teeth to demonstrate 
the histochemical reaction for the presence of alkaline phosphatase. Prelim- 
inary positive tests for this enzyme in experimental rat caries suggest that it 
may vary, depending possibly upon the reaction of the tooth to the earious dis- 
integration. 

References 

Bunting, H.: The Distribution of Acid Mucopolysaeccharides in Mammalian Tissues as 
Revealed by Histochemical Methods, Ann. New York Acad. Se. 52: 977-982, 1950. 

Chévremont, M., and Frederic, J.: Une nouvelle méthode histochimique de mise en évidence 
des substances 4 fonction sulfhydrile. Application & 1’épiderme, au poil et a la 
levure, Arch. de Biol. 54: 589-605, 1943. 

Dempsey, E. W., Bunting, H., Singer, M., and Wislocki, G. B.: The Dye-Binding Capacity 
and Other Chemo-histological Properties of Mammalian Mucopolysaccharides, Anat. 
Rec. 98: 417-429, 1947. 

Ebbinghaus, H.: Eine neue Methode zur Farbung von Hornsubstanzen, Centralbl. f. allg. 
Path. u. path. Anat. 13: 422-425, 1902. 


Eggers-Lura, H., and Zander, H. A.: Phosphatase in Carious Lesions of Enamel, J. D. Res. 
26: 473 (abstract), 1947. 

Engel, M. B.: The Softening and Solution of the Dentin in Caries, J. Am. Dent. A. 40: 
284-294, 1950. 

Gomori, G.: The Distribution of Phosphatase in Normal Organs and Tissues, J. Cell. & 


Comp. Physiol. 17: 71-83, 1941. 

Greep, R. O., Fischer, C. J., and Morse, A.: Alkaline Phosphatase in Odontogenesis and 
Osteogenesis and Its Histochemical Demonstration After Demineralization, J. Am. 
Dent. A. 36: 427-442, 1948. 

Holmgren, H.: Studien iiber Verbreitung und Bedeutung der chromotropen Substanz, Ztschr. 
f. mikr.-anat. Forsch. 47: 489-521, 1940. 

Hotchkiss, R. D.: A Microchemical Reaction Resulting in the Staining of Polysaccharide 
Structures in Fixed Tissue Preparations, Arch. Biochem. 16: 131-141, 1948. 

Kite, W. O., Shaw, J. H., and Sognnaes, R. F.: The Prevention of Experimental Rat Caries 
by Tube Feeding. Presented at the annual meeting of the Int. Assoc. Dent. Res., 
French Lick, Ind., March 27, 1950. In press, J. Nutrition, 1950. 

Lillie, R. D., et al.: Studies on the Preservation and Histologic Demonstration of Glycogen, 
J. Tech. Methods 27: 23-61, 1947. 

MeManus, J. F. A.: Histological Demonstration of Mucin After Periodic Acid, Nature 158: 
202, 1946. 

Miller, W. D.: Die Mikroérganismen der Mundhéhle. Die drtlichen und allgemeinen 
Erkrankungen, welche durch dieselben hervorgerufen werden, Leipzig, 1889, 
Georg Thieme. 











1296 REIDAR F. SOGNNAES AND GEORGE B. WISLOCKI 


Neuberg, C., and Cahill, W. W.: Ueber die enzymatische Aufspaltung der Chondroitin- 


schwefelsiiure und Mucoitin-schwefelsiure in ihre Bausteine, Enzymologia 1: 22-38, 
1936. 


Pineus, P.: Human Enamel Protein, Brit. D. J. 86: 226-227, 1949. 

Singer, M., and Morrison, P. R.: The Influence of pH, Dye, and Salt Concentration on the 
Dye Binding of Modified and Unmodified Fibrin, J. Biol. Chem, 175: 133-145, 1948. 

Singer, M., and Wislocki, G. B.: The Affinity of Syncytium, Fibrin and Fibrinoid of the 
Human Placenta for Acid and Basic Dyes Under Controlled Conditions of Stain- 
ing, Anat. Rec. 102: 175-193, 1948. 

Sognnaes, R. F.: Preparation of Thin ‘‘Serial’’ Ground Sections of Whole Teeth and Jaws 
and Other Highly Calcified and Brittle Structures, Anat. Ree. 99: 133-144, 1947. 

Sognnaes, R. F.: The Organic Elements of the Enamel. I. A Study of the Principal Factors 
Involved in the Histological Preservation of the Organic Elements of Enamel and 
Other Highly Calcified Structures, J. D. Res. 27: 609-622, 1948. 

Sognnaes, R. F.: Experimental Rat Caries. I. Production of Rat Caries in the Presence of 
All Known Nutritional Essentials and in the Absence of Coarse Food Particles and 
the Impact of Mastication, J. Nutrition 36: 1-14, 1948a. 

Sognnaes, R. F.: The Organic Elements of the Enamel. III. The Pattern of the Organic 
Framework in the Region of the Neonatal and Other Incremental Lines of the 
Enamel, J. D. Res. 28: 558-564, 1949. 

Sylvén, B.: Ueber das Vorkommen von hochmolekularen Esterschwefelsiiuren im Granula- 
tionsgewebe und bei der Epithelregeneration, Acta chir. Scandinay. (supp. 66) 86: 
1-151, 1941. 

Sylvén, B.: Cartilage and Chondroitin Sulphate. If. Chondroitin Sulphate and the Physio- 
logical Ossification of Cartilage, J. Bone & Joint Surg. 29: 973-976, 1947. 

Sylvén, B.: Cartilage and Chondroitin Sulphate. III. Chondroitin Sulphate and Inflammatory 
Lesions of Cartilage, J. Bone & Joint Surg. 30-4: 158-162, 1948. 

Wislocki, G. B., Singer, M., and Waldo, C. M.: Some Histochemical Reactions of Mucopoly- 
saccharides, Glycogen, Lipids and Other Substances in Teeth, Anat. Ree. 101: 
487-513, 1948. 

Wislocki, G. B., and Sognnaes, R. F.: The Organic Elements of the Enamel. V. Histochem- 
ical Reactions of the Organic Matter in Undecalcified Enamel, J. D. Res. 28: 678-679 
(abstract), 1949. 

Wislocki, G. B., and Sognnaes, R. F.: Histochemical Reactions of Normal Teeth of Rat, 
Rhesus Monkey and Man. In press, Am. J. Anat., 1950. 











Professional News Items 


Southeastern Society of Oral Surgeons 


The Southeastern Society of Oral Surgeons will hold its second annual meeting March 
2 and 3, 1951, at the Roosevelt Hotel in New Orleans. 
GEORGE W. MATTHEWS, EbiTor, 
1922 TENTH AVE., SOUTH, 
BIRMINGHAM, ALA, 


Robert T. Freeman Dental Society, Inc., of the District of Columbia 
The Robert T, Freeman Dental Society of the District of Columbia will celebrate its 
fiftieth anniversary on Friday and Saturday, Nev. 24 and 25, 1950, in Washington, D, C. 
This Society, an affiliate of the National Dental Association, is the oldest organization of 
Negro dentists. Dr, Freeman, for whom the society was named, was the first Negro to gradu- 
ate in dentistry. He was a member of the first graduating class of Harvard University School 


of Dental Medicine, Boston, Mass., March 10, 1869. 


Mexican Association of Stomatologists 
Recently the Mexican Association of Stomatologists was founded. Their aims are to 
promote the progress of science and research in stomatology, to spread stomatological 


knowledge, and to promote the relationship between dentistry and medicine. 


Twelfth French Congress of Stomatology 

The Twelfth French Congress of Stomatology will be held in Paris the first two weeks 
of October, 1951. 

The Committee on Arrangements asks both the French members and foreign non- 
members to plan now to participate in this scientific meeting to which they are very 
cordially invited. The Secretary-General will receive the subjects of their communications. 
Write to: 

Dr. P. Friez, 
42, rue Notre-Dame des Champs, 


Paris (6°), France. 


Summary—Announcement of Regular Corps Examination for Dental Officers, 
United States Public Health Service 


Competitive examinations for the appointment of dental officers to the regular 
Commissioned Corps of the United States Public Health Service will be held in various 
cities throughout the country. The examination will include professional written tests, 
«a practical examination, an oral interview, and a physical examination. Completed ap- 
plications must be in the Washington oftice by Dee. 11, 1950. 

Appointments are permanent and provide opportunities for career service in clinical, 
public health, and research dentistry. Appointments will be made in the grades of 
Assistant and Senior Assistant, equivalent to Navy ranks of Lieutenant (j.g.) and Lieu- 
tenant, respectively. Entrance pay is $5,686.56 for Assistant Dental Surgeons with de- 
pendents, and $6,546 for Senior Assistants, including rental and svfpsistence allowance. 
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Applicants must expect to receive professional degree no later than October, 1951, and by 
that time must have completed a total of seven years of training and professional experi- 
ence subsequent to high school. 

For application forms and additional information write to: Surgeon General, United 
States Public Health Service, Federal Security Agency, Washington 25, D. C., Attention: 
Division of Commissioned Officers. 


The Fourth Rocky Mountain Dental Seminar 


The Fourth Annual Rocky Mountain Dental Seminar, sponsored by the Colorado 
Dental Foundation, was held in Colorado Springs from June 19 to June 24, 1950. The 
theme of the Seminar was ‘‘Oral Diagnosis.’’ It not only included oral pathology and 
diagnosis of diseases of the oral cavity proper, but much time was spent in discussion of 
the temporomandibular articulation and occlusion. 





The faculty of the Seminar in the front row are Dr. Joseph P. Weinmann, Dr. Harry Sicher, 
Dr. Kurt H. Thoma, Dr. John R. Thompson, Dr. Charles Stuart, and Dr. Balint Orban. 


The faculty included the following well-known authorities in their various fields: 
Kurt H. Thoma, of Boston, Professor Emeritus of Oral Surgery, Harvard University 
Harry Sicher, Professor of Anatomy, Loyola University School of Dentistry 

Joseph P. Weinmann, Professor of Oral Pathology, University of Illinois School of 


Dentistry 

John R. Thompson, Professor of Orthodontia, Northwestern University School of 
Dentistry 

Charles E. Stuart, of California, Author and Co-author of numerous publications on 
occlusion 


Balint Orban, of Colorado Springs, Director of The Colorado Dental Foundation 

The Seminar was attended by forty men from fourteen states. 

The Colorado Dental Foundation is planning its Fifth Seminar, June of 1951, to be 
on ‘*Dental Medicine.’’ Bacteriology, antibiotics, sepsis, diet and nutrition, endocrines, 
dental caries, and psychosomaties will be the subjects of discussion. 








aa~ 








te 





ORAL SURGERY, ORAL MEDICINE 
and ORAL PATHOLOGY 


Quarterly Review of the Literature 


Associate Editor 
THOMAS J. COOK 


Corresponding Editors 


AUSTRALIA ITALY 
A. J. Arnott Alexander G. Nutlay 
Sydney, Australia Halifax, Nova Scotia 


POLAND and CZECHOSLOVAKIA 
Joseph P. Lazansky 


CENTRAL AMERICA 


Claudio Funcia Cornell Belmont, Mass. 
Havenn, Cube SCANDINAVIA 
SOUTH AMERICA Reidar F. Sognnaes 
Guillermo A. Ries Centeno ; Belmont, Mass. 
Buenos Aires, Argentina SWITZERLAND AND GERMANY 
ay Erik P. Steinmann 
ENGLAND Hans Muhlemann 
Paul A. Toller Raoul H. Boitel 
St. Albans, England Zurich, Switzerland 





OCTOBER, 1950 





Collective Review 


ORAL ASPECT OF VITAMIN B COMPLEX DEFICIENCY 


D. Aronsky, D.D.S.,* CHanesHA, HUNAN, CHINA 


Introduction 

HE oral mucosa is very sensitive to disbalance in the intricate enzyme system 

playing an important role in the oxidation-reduction processes and cell respi- 
ration. For the normal cellular respiration the factors of vitamin B complex, 
acting as coenzymes, are essential.t This sensitivity of the mucosa is responsi- 
ble for the early appearance of oral lesions in niacin and riboflavin deficiency.{ 
Furthermore, these lesions may be the only characteristic visible manifestations 
of these deficiency states in their prodromal stages, thus greatly facilitating an 
early diagnosis. This is especially true of aniacinosis, since the oral manifesta- 
tions appear early, persist, and reflect its course (Kruse). *° ® Oral lesions 

Received for publication, Feb. 3, 1950. 

*Assistant Professor, Hsiang Ya Medical College (Yale-in-China); Head, Dental De- 
partment, Hsiang Ya Hospital. At present: Eastman Dental Fellow, University of Rochester, 
School of Medicine and Dentistry, Rochester, N. Y. 

tNiacin acts as a cohydrogenase; thiamin, as a cocarboxylase; riboflavin, as a flavin 
(yellow enzyme). These and other vitamins of the B complex group are essential for biochemical 
chain reactions within the cell. 
aaa tNiacin deficiency and riboflavin deficiency will be referred to as aniacinosis and aribo- 
avinosis, 
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of ariboflavinosis are also among the first to appear (Kruse, Spies, Jolliffe et al.), 
and the angular stomatitis constitutes the most characteristic clinical sign 
(Spies, 1947"). 

Although the articles devoted to this problem may be found in medical 
and dental literature, very few of them give a clear and complete picture of 
pathologic changes and clinical signs as they are observed in the mouth. The 
outstanding work of Kruse on aniacinosis*” and the summary of all available 
data for clinical application by Vilter*® deserve special attention. 

Though there still exists on the part of many some skepticism and _hesi- 
taney to accept the findings presented in these and other works as criteria for 
a clinieal diagnosis, there is no doubt in our minds that they can unreservedly 
be taken as a basis for diagnosis of aniacinosis and ariboflavinosis. A word of 
warning may be given here, that some of the lesions observed in these deficiency 
states may he identical with those present in apparently unrelated conditions. 
Differential diagnosis is as important here as it is in any other disease. 

I have had a unique opportunity to observe numerous cases of endemic 
vitamin B complex deficiencies in China which enabled me to study oral lesions 
in aeute and chronic stages, their course, and gradual disappearance under 
therapy. A group of persons under constant observation for over two years 
presented an excellent chance for verification and confirmation of the findings 
of other observers. 

Contrary to a general belief, deficiency diseases in the United States are 
not uncommon.?”: *° 32; 37, 46, 47, 49, 60, 61, 76, 100, 197 hig is agreed upon by leading 
nutritionists. ‘‘Every survey of nutrition, by whatever methods conducted, in 
whatever part of the country, shows malnutrition to be widespread and seri- 
ous.’** Ariboflavinosis is the most frequent vitamin deficiency and probably 
affects several million people.** Pellagra is also a common disease (Sebrell and 
Spies).t It has been shown that aniacinosis, which constitutes the prodromal 
stage of pellagra, is also of common oceurrence.*” ®t 

Spies” stated: 

The problem of increasing well-being of all people by means of better diet depends upon 
the continued collaborative effort of physicians, nutritionists, and groups concerned primarily 
with public heaith. Each must share in the responsibility of teaching the public the im- 
portance of good nutrition and the simple dietary rules for achieving it... By recogniz- 
ing malnutrition in the early stages, he (the physician) can prevent years of illness. 


There is no reason why dentistry should not be included among the pro- 
fessions concerned with this public health problem. Early recognition of de- 
ficiency states in prodromal stages by their oral manifestations becomes the 
responsibility of dentists. 

Acute deficiency states, such as pellagra, are seldom seen by the average 
dentist. It is the prodromal stages that interest us most, for it is by discovery, 
treatment, and education of persons afflicted with deficiencies in their early 
stages that we can do our share in the welfare of the nation. 


Part One 


Part One deals with a group of 75 cases of aniacinosis and ariboflavinosis 
diagnosed by lingual and labial manifestations. The correctness of the diag- 
nosis is supported by dietary history and therapeutic test. The frequency of 
oral manifestations in these deficiency states is stressed. 


*President Roosevelt, quoted by Surgeon General Thomas Parran, Pub. Health Rep. 
56:1252, 1941. 

+#The United States Public Health Service estimates that there are 400,000 cases of 
pellagra annually in the United States.* 

tDuring my short sojourn in the United States I have also seen among my patients 
several with chronic aniacinosis who responded to therapy. 
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Procedure of the Study.—On a routine oral examination of 210 female 
students between 16 and 24 years of age it was discovered that many of them 
presented characteristic lingual and labial lesions of niacin and riboflavin de- 
ficiencies. Those of aniacinosis were seen in both acute and chronic states.* 
In order to observe changes in the clinical picture, onset of exacerbations, and 
possible self-cure, nothing was done at the time to alleviate the condition. The 
same students were re-examined three months later. With the exception of two 
eases of exacerbation the results of the second examination were essentially the 
same, Seventy-five students were found deficient. 

In order to prove the clinical diagnosis the dietary history was assessed and 
28 students exhibiting the typical oral lesions were subjected to a therapeutic 
test. The remaining 47 students served as a control group. The diet was not 
changed, The students were under constant observation during the test and the 
changes in oral lesions were compared with findings obtained previous to the 
test. 

Dietary History.—All the students received their food from a common 
kitchen three times daily and the regular diet varied only in the amount of 
food consumed, Meager supplements were received in 18 per cent of the cases 
(consisting mainly of sweet potatoes and peanuts). Table I represents an 
average intake per capita per day. There was complete lack of milk and milk 
products, fruit, and eggs. Of animal proteins, only one ounce of beef or pork 
was received per week, Only six persons had an oceasional egg (not over three 
per week), and three persons had milk in maximum amounts of four eups per 
week. The staple diet consisted of crude polished rice, bean curd, bean sprouts, 
sweet potatoes, green vegetables, and turnips (turnip greens were not used ).t 


TABLE I. MINIMUM AND MAXIMUM INTAKE OF Foop PER CAPITA PER DAy 


ACID 


ra 3s | 2 si], = 
Sc} es ie | < 2 | 3 | 
21/2f12/2 | sie ie t 2 is 
= ~ = ~ | s = = = Z ~ | 
mur s[£ | s |e] 2 Et] = es) 2 | 88 
Minimum 1,547 | 78.0 | 0.599 | 1.13 [10.97 | 2,905 | 1.24 | 1.0 4.17 | 88.0 
Maximum 1,954 | 97.3 | 1.327 | 1.99 | 11.94 | 3,053 | 1.435 | 1.21 | 7.85 | 88.6 
Normal requirements* 2,400 | 75.0 | 1.0 ** 115.0 15.000} 1.2 ‘1S 12.0 | 80.0 
Note Of animal proteins one ounce of beef or pork was served per week. 
*Recommended daily allowance for girls of 16-20 years of age. Food and Nutrition 


sjoard, National Research Council. Revised, 1948. 
**Phosphorus allowance should be approximately 1.5 times that of calcium. 


While the thiamin and riboflavin intake approximated the daily require- 
ments in 16 per cent of the cases, the niacin intake was below the normal value 
in every ease. 

A study of average diet in this part of China reveals that niacin intake 
seldom reaches two-thirds of the daily requirement. It is closely followed by 
riboflavin, while thiamin intake approximates the norm in the highest per- 
centage of cases. This variation is of great practical significance and amply 
explains the large number of people displaying clinical oral manifestations of 
aniacinosis and ariboflavinosis. The low intake is further aggravated by the 
facet that high carbohydrate consumption increases the demand for vitamin B 

ne to Kruse’s classification, page 1308; the lesions are described in Part Two, 
page oU0S. 


; ‘The vitamin B complex content in the turnip greens is considerably higher than in the 
turnip heads. 
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ecomplex.* Carbohydrates are the source of as much as 82 per cent of the 
calories in the average Chinese diet.+ 

Therapeutic Test.—The 28 students selected for the therapeutic test were 
divided into three groups according to symptoms. They were given niacinamide, 
riboflavin, and dry brewers’ yeast, respectively. This was done in order to 
ascertain the specificity of the lesions. The remaining 47 students served as a 
control group. 

Table II shows the therapy to which the groups were subjected. The de- 
tailed data on the lesions observed in individual cases are presented in Table III. 

The clinical aspect of the results of the test will be discussed under Re- 
sponse to Therapy (page 1314). A mention is made here only of the effect of 
the different preparations used. The fact that the lingual lesions were due to 
niacin deficiency was proved by their response to niacinamide. Changes in the 
clinical picture were observed on the third day of therapy. The cases of acute 
deficiency were the first to manifest a response, while the chronic showed im- 
provement by the end of the test. Angular stomatitis did not show any response 
to niacinamide, though it was cured by riboflavin alone. Riboflavin did not 
effect any change in the lingual lesions. Both lingual and labial lesions re- 
sponded to brewers’ dry yeast. There were two cases of mild exacerbation in 
the control group. 


TABLE II. Division or STUDENTS INTO GROUPS AND THERAPEUTIC TEST INSTITUTED IN 
INDIVIDUAL GROUPS 








NO. OF 
SIGNS OF DEFICIENCY CASES THERAPEUTIC TEST 


A. Acute state characterized by 5 Nicotinamide, 100 mg. per 
engorgement and hypertrophy of day for ten days 
fungiform papillae 

. Chronic state with marked atrophy 
of papillae involving from one-third 
to one-half of dorsum of tongue 

II A. Acute state as in Group I combined Riboflavin, 10 mg. per day 
with angular stomatitis for ten days 

B. Angular stomatitis alone 

III | Cases varying from acute to chronic 13 Dry brewers’ yeast,* once 
and exacerbations of chronic states ounce per day for ten days 


IV | group composed of acute and | 47 No therapy 























chronic states as in Group III 





*One gram of dry brewers’ yeast contains approximately: thiamin, 0.12 mg.; riboflavin, 
0.5 mg.; niacin, 0.36 mg 


Other Findings.—To ascertain the presence of other manifestations of 
deficiencies of vitamin B complex, the clinical records of all the students under 
observation were examined. All underwent a medical examination at the time 
of the first oral examination. 

It was revealed that eye diseases and gastrointestinal disorders were more 
frequent among those with oral signs. This is in conformity with the symptoms 
of vitamin B complex deficiency. 

Eye diseases include: hyperemia of conjunctiva, simple, follicular, and 
chronie conjunctivitis, blepharitis, impaired vision, and blurring of vision. 

*Westerbrink, Arnold, and Elvehjem. Williams and Spies stated that ~ ratio between 
thiamin (expressed in international units) and nonfat diet calories must be 0.2. 

+The statement concerning the intake of thiamin, riboflavin, and niacin is based on the 
dietary survey covering over three thousand persons undertaken by the author. The diet was 
assessed according to the tables of food composition given by Proudfit and Robinson.“ The 
percentage of calories derived from carbohydrates varied between 75 per cent and 82 per cent 


(proteins, 10 per cent, fats, 8 per cent). Out of 3,349 persons included in this survey, 89.3 per 
cent exhibited lingual and labial lesions of aniacinosis and ariboflavinosis. 
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Gastrointestinal disorders include: diarrhea, constipation, epigastric and 
abdominal pain of ‘‘unknown etiology.’’ 


TABLE III. ORAL LESIONS PRESENT IN STUDENTS SELECTED FOR THERAPEUTIC TEST 
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II 164 + | +++ 
II 140 | &4F 
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III 63 ++4 + | +++ | 
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TABLE IV. INCIDENCE OF EYE DISEASES AND GASTROINTESTINAL DISTURBANCES AMONG THOSE 
WITH POSITIVE AND NEGATIVE ORAL FINDINGS. TOTAL NUMBER OF STUDENTS, 210 








'| GASTROINTESTINAL 














| EYE DISEASES DISORDERS 

GROUP NO. OF CASES PER CENT PER CENT 

Positive oral findings 75 30.7 12.0 

Negative oral findings 135 15.1 9.0 
Part Two 


Since the study of vitamin B complex deficiency, as presented in Part One, 
was completed and the specificity of the lesions established, I have been fortu- 
nate to observe many more eases of endemic aniacinosis and ariboflavinosis. A 
group of 26 persons was under observation for over two years. Malnourished 
and being unable to improve their diets or to afford vitamin preparations, they 
all exhibited chronie lingual and labial lesions. Many had occasional exacerba- 
tions and the gradual changes in the appearance of the lesions were thus ob- 
served over a prolonged period. 
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The following description of oral manifestations of aniacinosis and aribo- 
flavinosis is based on several hundred cases. 

General Considerations of Vitamin B Complex Deficiency.— Vitamin 1} is 
a complex composed of many closely interrelated factors. Although many of 
the factors are known, the whole story of the vitamin is not unraveled yet. A 
new important factor, vitamin B,., was discovered only recently.* Since the 
time thiamin,t+ riboflavin,t and niacin§ were isolated and their properties 
studied, there has been much disagreement with regard to oral (and systemic) 
manifestations specific to these vitamin deficiencies. 

Much of the dispute can be attributed to the fact that in natural foodstuffs 
the water-soluble vitamins (factors of vitamin B complex) are often closely 
associated and the diet deficient in one of them is almost certain to be deficient 
in others (Spies et al.). The dietary history presented in Part One substantiates 
this statement. That is why the deficiencies in thiamin, riboflavin, and niacin 
usually coexist. Even in well-established deficiencies of one of them there is 
almost always present a concomitant deficiency in others. Such a state in- 
evitably leads to the contradictory statements concerning clinical manifesta- 
tions of these deficiencies. Their frequent coexistence also has an important 
bearing on therapy (vide infra). 

Although lingual lesions in pellagra were known over two centuries ago 
(Gaspar Casal, 1725'*), their definite etiology was established only recently. 
We are indebted to Spies (1939), Sebrell (1938), Sydenstricker (1939), 
Kruse (1940), and Jolliffe (1939) for their exhaustive studies of vitamin B 
complex deficiencies and establishment of the role of niacin and riboflavin in 
oral lesions. Final differentiation of the elossitis due to aniacinosis and aribo- 
flavinosis was made by Jolliffe and Kruse et al. (1940) .2* * °* "This was soon 
followed by a detailed study of lingual lesions of aniacinosis by Kruse (1942) ,*° 
whose observations were later confirmed by other observers (Jolliffe et al., 
1948). 

It is hard to understand why angular stomatitis and cheilitis provoke so 
much discussion in the dental literature while glossitis is hardly mentioned at 
all. One explanation seems to be that involvement of the lips results in an ob- 
vious lesion noticed by the patient himself. However, it has been proved be- 
yond doubt that glossitis of aniacinosis is not of any lesser diagnostic signifi- 
canee. 

Nicotinie acid deficiency is characterized by gastrointestinal disturbances 
involvement of the oral, gastric, and intestinal mucosa, skin lesions, and, some- 
times, neurological and mental svmptoms. Spies, Chinn, and MeLester*! ob- 
served glossitis in 82 per cent and stomatitis in 66 per cent of the pellagrins. 
With the advance of knowledge of pathology of the deficiency and discovery 
of oral lesions associated with chronie¢ niacin deficiency, it became apparent 
that tongue lesions are present in all cases of the deficiency and appear prior 
to other manifestations.” 2 °°“ Among the readily observable objective 
signs, the glossitis is early, if not the earliest (Kruse). The lesions are 
so characteristic that pellagra can be diagnosed at the post-mortem table only 
when the oral (and skin) lesions are present.'* ** 

Sebrell and Butler (1938),*' basing their observations and experiments on 
human subjects, were the first to correlate labial lesions with ariboflavinosis. 


*Rickes et al: Science 107:396, 1948. 

7Thiamin was first isolated in free form by Jansen and Donath in 1926 (aneurin). 
Williams was the first to indentify and synthesize thiamin in 1936. 

tRiboflavin is closely linked with the discovery of ‘‘yellow oxidation enzyme’’ by Warburg 
and Christian in 1932. 

§Nicotinic acid has been known since 1867 (Huber). Elvehjem, in 1937, was the first to 
demonstrate its specificity. 
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Their findings have been confirmed by many observers.?* 4% °* & * 8% 9 Soon 
attention was called to an existence of similar lesions in cases apparently not 
related to riboflavin deficiency, to the so-called pseudoariboflavinosis or pseudo- 
cheilosis, which was supposed to be due to a specifie infection by bacteria or 
fungi (perléche).™* ** 1° Tlowever, it has been established that riboflavin de- 
ficiency plays a significant role in angular stomatitis and cheilitis even in cases 
of streptococcal and monilial infection, as well as in cases in which this condition 
is associated with reduced facial dimension (edentulous mouths) .*" * * °° For 
a complete cure of these conditions and prevention of their recurrences ribo- 
flavin is often essential (Spies et al.) Infection only may be secondary, and 
constant maceration of the corners of the mouth may act as a_ predisposing 
factor for bringing out the manifestations of the deficiency. The same is true 
of sunlight (actinic eheilitis),°* °° which is one of the causes of exacerbations 
of ehronie ariboflavinosis (and aniacinosis). This partly explains the preva- 
lence of acute symptoms of this deficiency in summer months. It has been 
stated®® that intense light on snow in Northern countries and haze met with in 
aviation act as precipitating episodes of the deficiency and raise requirements 
for riboflavin.* 

Vitamin deficiencies may exist in all grades of severity and be acute or 
chronic with all gradations between (Gordon) .* 2° ** % >> The mild states 
are usually ealled subelinieal or prodromal, The term aniacinosis refers to 
subelinieal niacin deficiency, while pellagra denotes a state of aniacinosis in 
its most intense form. 

It is generaly agreed upon by nutritionists that deficiencies almost always 
develop gradually and run a chronie course. The acute states are often only 
exacerbations of the chronic.t Pellagra is the morbid consequence of prolonged 
nicotinie acid deficieney (Eddy and Daldorf'*), Being superimposed on a state 
of chronic deficiency, it may recur for ten to twelve years and finally lead to 
death. 

On the other hand, chronic states do not necessarily progress to acute, but 
may persist for vears without any obvious ill effect, or even slowly improve 
without therapy and result in self-cure.'* °° Although the persons observed by 
us were deficient in niacin (and other vitamins), they were not sick physically. 
They enjoyed games, made good students, and were not cognizant of the fact 
that there was something wrong with them. And yet, they actually were bio- 
chemically sick®® in every cell of their bodies, because niacin deficiency does 
not leave a single cell in the organism undamaged.** *? A disturbed enzyme 
system upsets cellular respiration and produces a biochemical lesion** within 
the cell. This biochemical cellular lesion constitutes the first act in the drama 
of the deficiency states. Unfortunately, no method is available yet to measure 
this biochemical damage. It is only in later stages, with the onset of functional 
and anatomical lesions, that diagnosis becomes a possibility. A question arises, 
‘What is health and what is disease, and where is a border line between the 
two?’’ The answer has not been found vet and the terms health and disease 
evade definition.*”: *? 

The wide variations mentioned previously in the response to niacin de- 
ficiency become comprehensible on application of basic principles underlying 
a nutritional deficiency state. Diet is not the only etiological factor.t The pre- 
disposing or conditioning factors often play the deciding role. In most eases 

*Solar radiation may play a part in seasonal incidence of pellagra.“™ Protection from light 
leads to temporary abatement of skin lesions in pellagra and ocular lesions in ariboflavin- 
osis.5.% The same is true of lingual lesions in aniacinosis. 

tLack of space does not permit discussion of this important phase of nutritional de- 
ficiencies. For details the reader is referred to appropriate texts, 13.2.34,35,38,54,%,102 111 


tIn a series of 278 cases of deficiency diseases Spies found only 6 per cent as due to 
diet alone, the rest being a result of predisposing or conditioning factors. 
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they are responsible for the onset of acute symptoms and exacerbations of 
chronie states. Tissues depleted in vitamins can perform their function, though 
less effectively than the normal, for long periods of time, but bre 1k down 
rapidly in the presence of adverse conditions. Detailed lists of such conditions 
can be found in works dealing with this problem.** ** * ** ° % A statement is 
made here only that any condition of sufficient severity or duration leading to 
impaired ingestion, absorption, and utilization, or to increased demand, destruc- 
tion, or elimination, may so interfere with nutrition of the tissues as to become 
of primary significance in the etiology of the so-called secondary or conditioned 
deficiency states.* [urthermore, a deficiency in one nutrient may predispose 
to a deficiency in others. Thus, aniacinosis, interfering with normal activity 
of the alimentary tract, may precipitate some other deficiency state. Lack of 
thiamin results in impairment of appetite and may predispose to, or aggravate, 
the already existing deficiency. 

Not all vitamins are utilized by the cells in their pure form. In order to 
become biologically active they must undergo various metabolic processes, such 
as phosphorylation or entering into more complex chemical compounds. There 
are indications that nutritional deficiencies may result from some derangement 
in this intermediary metabolism of the vitamins. ‘‘In a deficiency state there 
may not only be an insufficient amount of the vitamin but also a deficient 
performance of the active nutrient in the tissue’’ (Kruse) 

A question of biosynthesis of vitamins by the organism deserves attention. 
It varies greatly in different animals. In human beings it is accepted for vita- 
mins A, D, K, and thiamin. Persons subsisting on diets low in thiamin may or 
may not develop beriberi. This has been explained as due to other constituents 
of the diet, influence they have on bacterial flora, and the contribution they 
make in bacterial nutrients necessary for the synthesis of thiamin (Eddy and 
Daldorf'*). There are indications that biosynthesis of niacin also exists.2° Ex- 
perimental evidence shows that tryptophan serves as a precursor of niacin and 
can be converted into it by processes carried out either by the tissues themselves 
or by microorganisms of the digestive tract.t 

The present-day tendency is to look upon vitamin deficiencies as multiple 
deficiency states. A mention has alre idy been made that deficiencies in thiamin, 
riboflavin, and niacin often coexist. However, this does not indicate that 
pellagra is not primarily a niacin deficiency. It has been established that 
nicotinie acid is a specific curative agent for the mucous membrane lesions, for 
many of the symptoms arising from the alimentary tract, and for the mental 
symptoms of human pellagra, and that it aids in preventing recurrences.** 

Although lingual lesions of aniacinosis are characteristic of this deficiency, 
they are not pathognomonic. Atrophie changes in the tongue have been experi- 
mentally produced and cured by biotin.** Vitamin B,, is effective in treatment 
of the atrophic glossitis of pernicious anemia.*” ** §° Folie acid (synthetie L 
casei factor) may induce remissions in the atrophic glossitis not only of per- 

*A de ficiency state brought on by inadequacy of the diet alone is called “‘primary de- 
Sclency state.’ 
Eddy, W. H., Vitaminology, 1949: Nutrition Rev. 6:2, 1948: 7:6, 1949: 7:10, 1949. 
Niacin deficiency may be conditioned by tryptophan inadequately.“ The so-called antivitamins 
also exist. Adenine has been found toxic for experimental animals. Its administration in large 
doses is followed by development of blacktongue in dogs (nicotinic acid deficiency). It has 
been assumed that, being essential in small amounts for normal metabolism of nicotinamide, 
in excessive amounts it binds the available nicotinamide and prevents its assimilation (Baska, 
S. B., Science 105:126, 1947). Adenine has also been found toxic for human beings (Stone, R. E., 
and Spies, T. D., Am. J. M. Sc. 215:411, 1948). Pyridoxine is jinhibited by desoxypyridoxine and 
methoxypyridoxine (and sulfonamides) (Nutrition Rev. 6:2, 1948). Similar antimetabolites 
(antivitamins) have been found for other vitamins (Nutrition Rev. 7:3, 1949). Aminopterin 
(4-amino-pteroylglutamic acid), an antagonist of folic acid (pteroylglutamic acid), is used in 


the treatment of leucemia. An overdose produces ulcerative lesions in the mouth (Sturgis, 
Cc. C., J. A. M. A. 141:14, 1949). 
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nicious anemia, but also in similar lesions of macrocytic anemias of nutritional 
origin, and sprue.** °°* 

Labial lesions characteristic of ariboflavinosis have been cured by pyri- 
doxine,?” *” 7° pantothenic acid,"’ and nicotinamide.’t 

The problem is further complicated by the fact that some of the lesions 
observed in the vitamin B complex deficiency may also be produced and cured 
by other substances. Labial and lingual lesions in microcytie anemia may re- 
spond to iron therapy alone.'' Beef and beef extracts are effective in healing 
the glossitis and remitting the anemia in nutritional macrocytie anemia, On 
the other hand, these substances have little or no therapeutic effect in the 
glossitis or anemia of pernicious anemia, unless mixed with normal gastric Juice 
prior to administration. Liver extract will produce a remission in the anemia 
and atrophie glossitis of both these diseases. Liver extract does not have any 
therapeutic effect on the glossitis or anemia of chronic iron deficiency. Niacin 
has little effect on the tongue lesions of pernicious anemia, nutritional macrocytic 
anemia, sprue, and iron deficiency.** °° 

This multiplicity of the etiological factors in the lingual lesions may be 
more apparent than real. Vilter®’ stated: 

Actually the fundamental alterations in physiology may be the same in each instance. 
It is possible that we are dealing with abnormalities in some fundamental metabolic reac- 
tion similar to those which are deranged in vitamin B complex deficiency state. The 
clinical differences noted may exist because intrinsic factor deficiency, extrinsic factor 
deficiency, iron deficiency, niacin and other vitamin B complex deficiency states may alter 
the same metabolic reaction but at different biochemical levels. 


It appears that the lingual mucosa may be affected by a variety of de- 
ficiencies upsetting the biochemistry of the cell. It is very sensitive to this de- 
rangement in the oxidation-reduction processes and becomes the first easily 
observable tissue to manifest a profound pathology. Being composed of highly 
specialized (fungiform) and less specialized (filiform) papillae, it reflects the 
stage and intensity of the deficiency. The fungiform papillae, being more 
specialized, are the first to be affected (vide infra) 

It seems quite probable that variations in the amount of coating or furring 
of the tongue are primarily due to some interference with cellular respiration 
of the epithelial or subepithelial cells. For instance, in aniacinosis there is 
either thickening or thinning of lingual epithelium’ corresponding with the 
amount of coating (vide infra). The further the process progresses and the 
more acute the “fie ‘ieney becomes the lesser the amount of coating. This is 


*p ernicious anemia is considered by an increasing number of observers as a deficiency 
disease. There is no constant relation between occurrence of hematologic, neurologic, and 
lingual manifestations of pernicious anemia. The concept is held by some that it may be the 
result of a deficiency of a number of factors and that the varied manifestations are the result 
of different combinations of deficiencies (Nutrition Rev. 7: 9, 1949). According to Castle,™ the 
factors involved in the production of macrocytic anemias are: ENG = kL. &. 

F stands for food factor (extrinsic factor), G for gastric factor (intrinsic factor), and I 
for intestinal impermeability or any defect causing malabsorption or alteration of those sub- 
stances or a product of their effective interaction. L. E. stands for “liver extract,’’ the in- 
dependently effective thermostabile factor found in mammalian liver. 

The food factor (extrinsic factor) is closely related to vitamin B complex and present in 
many natural sources containing this vitamin. Its relation to pernicious anemia may be as 
follows: folic acid is functionally related to vitamin Bw and there are also indications that 
it in some way acts as a precursor of this vitamin. Vitamin Bw in its turn is functionally re- 
lated to thymidine, a pyrimidine nucleoside. One of the points of breakdown of hematopoiesis 
in pernicious anemia may be failure to convert thymidine into its nucleoside (Nutrition Rev. 
7:1, 1949). 

Pellagra is also often accompanied by anemia which may be due to three factors: gastric 
dysfunction (and frequent achlorhydria), iron or other deficiencies, and hepatic damage 
causing failure to store the antianemia factor (Spies, Chinn, and McLester*). 

(See “Niacin, Folic Acid and Liver Extracts,’’ Nutrition Rev. 7:3, 1949.) 

#Pure forms of deficiencies in biotin, pyridoxine and pantothenic acid are unknown in 
human beings (Gordon,® Eddy and Daldorf," and Spies et al, Nutrition Rev. 7:3, 1949). 
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true of both aniacinosis and ariboflavinosis. While a moderate amount of coat- 
ing may be considered of normal occurrence, its lack may indicate a profound 
pathology. 

Oral Manifestations of Niacin Deficiency. 

Lingual Manifestations.—Since lingual lesions are characteristic of niacin 
deficiency, examination of the tongue has been recommended as a simple, con- 
venient, objective method of diagnosis. Among the numerous descriptions of 
lingual lesions, the most detailed is that of Kruse,*° who studied them in all 
stages of the deficiency by means of biomicroscopy. In order to appreciate his 
observations, the original work should be read in full. Only a very brief out- 
line will be presented here. 

He divided the deficiency state into acute and chronic. The acute process 
is rapid in appearing, in running its course, and in responding to therapy. 
The chronic process is slow in onset, progress, and response to therapy. Both 
the acute and chronie processes may be either mild or severe. Usually there is a 
preferential order in involvement of the papillae: the fungiform precede the 
filiform in undergoing change. The pathology begins at the tip, spreads to the 
lateral borders and, finally, to the dorsum of the tongue. On therapy all svmp- 
toms disappear and the tongue assumes a normal appearance. 

In the acute state of the deficieney the principal pathologie changes in- 
elude: vascular hyperemia and proliferation, hypertrophy, and then extinction 
of the papillae, predominantly affecting the fungiform papillae and to a lesser 
extent the filiform papillae; redness, swelling and hypertrophy of the tongue; 
indentations of the borders of the tongue; atrophy of the papillae imparting 
to the tongue a red and smooth surface, the so-called cardinal or bald tongue 
usually seen in its most striking form in acute pellagra; ulcers and erosions. 

In the chronic state, the stages of progression in the papillae are: vascular 
hyperemia and proliferation; infiltration; atrophy. The redness is not an out- 
standing feature. The papillae preserve the epithelial layer and their opaque 
tips conceal the hyperemia. As the chronie process advances, the tongue itself 
shows fissures, crevices, and loss of substance, generally producing a thin tongue 
with marginal indentations. 

Although our observations coincided basically with those of Kruse, there 
were minor variations. The following is a description of lingual lesions as they 
were seen in several hundred cases. 

Since hyperemia and vascular proliferation are the predominant pathologie 
changes of the acute state, the characteristie color of the tissues is red. The 
elinieal picture varies according to the degree of involvement and its intensity. 
The lesion most commonly observed is hyperemia, engorgement, and hyper- 
trophy of the fungiform papillae. It especially involves the tip and anterior 
half of the dorsum. In mild cases, the papillae retain their original size though 
they take on a brighter color. In other instances, they may reach twice their 
original size and stand out as bright red, sharply demarcated spots protruding 
over the surface as small bulbs covered with thin, smooth, and glistening epi- 
thelium (strawberry tongue). 

At this stage, the picture can be made still more pronounced by foreeful 
and prolonged protrusion of the tongue. By this means the fungiform papillae 
are seen increasing in size as if ready to burst from the accumulation of blood. 
Their color changes to a darker hue, and the thinness of the epithelial layer is 
particularly clearly observed. 

The rest of the dorsum may be uniformly red, though of lighter color than 
the fungiform papillae. In other cases it may be covered by a heavy gray coat- 
ing producing a striking contrast between the scarlet red papillae and the gray 
background. 
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The hyperemia and hypertrophy of the fungiform papillae may be over- 
shadowed by identical changes in the filiform papillae. Instead of having a 
normally smooth and uniform surface, the dorsum becomes roughened. The 
filiform papillae may preserve their opaque tips and be slightly coated. The 
abnormal redness and hypertrophy may become evident on separation of the 
rows of the papillae through manipulation of the tongue, Later, they increase 
in thiekness, fuse, lose their keratinized laver of epithelium, and project as 
individual red and conical structures. The whole dorsum is often involved and 
becomes coarse and studded with red and prominent engorged papillae. The 
fungiform papillae may be completely obscured. 


, 


516 





Fig. 1. Angular stomatitis. Crevices. 

Fig. 2.-Deep crevices. Hypertrophy of filiform papillae. Indentations of borders. 
Fig. 3.—Edema and enlargement of tongue, 

Fig. 4.—Edema of tongue. Smooth indentations, 

Fig. 5.—Indentations of borders and tip (punched out). 

Fig. 6.—Patchy atrophy of papillae of dorsum. 


These changes in the filiform papillae are closely associated with another 
characteristic feature—the formation of ‘‘erevices.’’ A distinction is made 
here between ‘‘erevices’’ and ‘‘fissures.’’ Crevices are a sign of acuteness of 
the process. Not infrequently they give rise to soreness of the tongue. They 
appear as deep, clean-cut linear depressions, as if inflicted by a lancet, with 
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sharp edges and bright red surfaces resembling that of raw meat. They are 
a result of hypertrophy of filiform papillae and are located between their rows. 
They are often seen running parallel to the long axis of the tongue, having a 
predilection to its anterior half. 

The fissures are seen in chronie eases. They are usually shallower than the 
crevices and formed by invagination or wrinkling of the surface of the dorsum. 
At this stage the papillae are undergoing different degrees of atrophy. The 
redness, so conspicuous in crevices, is not a frequent finding. They are usually 
painless and vary in depth, number, and in configuration. They may be shallow 
or deep with the walls sloping rather gradually or precipitously. The longi- 
tudinal suleus itself may be greatly deepened or fissures may cover the whole 
dorsum and even extend over the lateral borders of the tongue, giving it a pic- 
ture of the so-called ‘‘fissured tongue.’’ 

The borders of the tongue may be involved in several ways. Normally, 
the tip and lateral borders of the tongue are well rounded, smooth, and rather 
thick. Edema of the tongue, which accompanies aniacinosis, increases its bulk. 
The resulting disproportion between its size and the alveolar arches produces 
indentations of the tip and borders due to excessive pressure of these regions 
against the teeth. This is often most pronounced in the region of molars and 
premolars. These indentations, although appearing excessively smooth, do not 
show gross pathology of the surface. The enlargement of the tongue, in extreme 
cases, may even be noticed by the patient himself. The dorsum usually presents 
a uniform, moderate, diffuse atrophy of the papillary layer involving the whole 
dorsum. Coating is absent. 

Another type of indentations is seen in acute states when the tip and lateral 
borders lose their normal elasticity, become flabby, and undergo atrophy. This 
thinning and sharpening of the edges may, in extreme cases, reach a ‘‘knife 
blade’’ thinness.* If deep, the indentations appear as punched out or torn. 
They are bright red in color and have a granular surface resembling that of 
freshly cut raw meat. Pain is not common. 

Erosions and ulcerations seen in the acute state are a sign of intensity of 
the process. The place of predilection is the dorsum. They are superficial, 
irregular in shape, sharply demarcated, grayish or red in color, and may be 
covered with bloody crusts. Pain is usually present at this stage. 

In the chronic state, the characteristic lesion is atrophy of the papillae. 
The process presents great variations and may involve filiform papillae alone 
(in early stages) or both filiform and fungiform papillae (in later stages). 
While in the acute state, as has been mentioned, the fungiform papillae precede 
the filiform papillae in undergoing change, in the chronic state the process may 
be reversed and the degenerative changes in the filiform papillae precede those 
in the fungiform papillae. The latter may still be seen projecting singly on a 
surface entirely devoid of the filiform papillae. 

The tip and lateral borders of the tongue are often the first to show the 
pathology. They become smooth and glazed, and lose their normal papillar 
layer to about 5 mm., or more, over their upper borders. They may be either 
red or pale. Redness is observed in cases of exacerbations. Such lesions, espe- 
cially if they extend to some distance over the dorsum, present a typical picture 
of the so-called ‘‘Moeller’s glossitis.’’ 

The extensive atrophy of the papillae may be of two varieties. The first 
type seems to involve the whole dorsum simultaneously as a diffuse process. 
There is a uniform affection of the papillae, which diminish in size. The whole 


*This loss of substance or atrophy of the borders should not be mixed with atrophy of 
the papillae in the same regions. 
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dorsum assumes a granular and slightly rough surface covered by small, pin- 
head-sized, smooth elevations of not more than one millimeter in height. There 
is no coating and the color of the tongue is pale or pink. These elevations 
gradually disappear and the tongue becomes glazed. 





Fig. 7.—Atrophic area near tip of tongue. 

Fig. 8.—Beginning atrophy of borders. Tip is not involved. 

Fig. 9.—Atrophy of filiform papillae of anterior third of dorsum. Fungiform papillae 
are still present. 

Fig. 10.—Same as Fig. 9. 

Fig. 11.—An irregularly shaped area of papillary atrophy of dorsum. A few fungiform 
papillae are still present. Glazing of borders. Indentation of tip. Angular stomatitis and 
cheilitis of upper lip with fissuring. 

Fig. 12.—Atrophy of dorsum with partial preservation of papillae of dorsum. 


The second type is more commonly seen. In mild cases, there are observed 
small rounded areas of 2 to 4 mm. in diameter, devoid of papillae, imparting 
to the tongue a patchy or moth-eaten appearance. These spots, not infrequently, 
are seen located bilaterally midway between the midline and lateral margins 
of the tongue. They are usually limited to its anterior half. Different degrees 
of atrophy can be observed in the same area. As the atrophy spreads over the 
dorsum the surface assumes an irregular blotchy appearance, resembling a 
‘*geographie tongue.”’ 
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The small denuded areas may expand and coalesce, forming larger areas 
and leading to an extensive atrophic process which tends to involve the middle 
of the dorsum. It is more or less symmetrical and starts about 2 em. or less 
in front of the cireumvallate papillae. In the majority of cases it is separated 
from the lateral borders of the tongue by an area appearing almost normal in 
texture. The atrophic surface itself becomes smooth, glazed, dry, and slightly 
bluish or pink in color. At this stage, the smooth atrophie part stands out in 
sharp relief against the gray and hairy background of the dorsum, preserving 
its normal papillary layer. The atrophie areas never become coated. Since 
coating of the tongue depends upon the presence of keratinized epithelium of 
the papillae, the absence of the latter precludes normal furring. 

Atrophy of the fungiform papillae is particularly evident at the tip and 
lateral borders of the tongue. On the posterior half of the dorsum, they may 
appear as flattened whitish disks sparsely scattered over the surface. Not in- 
frequently, single fungiform papillae may be seen distributed unevenly over 
an atrophic area. 

As the atrophy of both types of papillae extends, the whole dorsum becomes 
involved leading to complete extinction of the papillary layer. The median 
suleus becomes obliterated, and the fissures, if they were present, begin to 
flatten out, grow shallower, decrease in number, and impart to the tongue a 
wrinkled appearance. They finally disappear completely and the dorsum 
becomes smooth and glazed. Indentations of the borders also disappear. 

In later stages of the chronic state, there supervenes muscular atrophy of 
the tongue, which shrinks and appears small, thin, smooth, and glazed. It is 
pink, pale, or slightly bluish, but assumes a searlet red color on exacerbations 
and becomes painful—the cardinal or bald tongue seen in acute pellagra. 


6s 


Thus there may be two types of ‘‘atrophic tongue’’—a smooth tongue of 
normal size but with atrophic papillae, and a small, thin atrophie tongue as a 


ee 


result of loss of substance (muscular atrophy). The term ‘‘atrophie tongue’’ 
as it is used in the literature refers indiscriminately to both conditions. 

It is impossible to describe every lesion or every combination of lesions 
seen clinically. Spies stated that two patients with identical clinical manifes- 
tations of pellagra are still to be found. The same ean be applied to the lingual 
manifestations of aniacinosis. The elinical picture may present numerous 
variations depending upon the stage of the deficiency, acuteness or chronicity 
of the process, transformation of acute into chronic state, exacerbation of chronic 
state, and changes brought about by remissions, self-cure, or therapy. The 
presence of two types of papillae greatly complicates the picture. It must be 
borne in mind that any stage may show features of the preceding and next 
stage. It is of significance to note the extent to which involvement has advanced, 
the extent of the predominant stage of the process, and the extent of the most 
advanced stage.*° 

The soreness of the tongue, so often referred to as an early symptom of 
the deficiency, may be absent for long periods of time. In fact, chronic lesions 
may be present for several years without giving rise to any subjective symptoms, 
the whole process being entirely asymptomatic. In the series of cases studied, 
the pain was present in only 8 per cent. In most of them it was not sufficiently 
pronounced to merit much attention. Only rarely was it intense enough for 
medical aid to be sought. In such eases the tongue usually presented manifes- 
tations of the acute state of deficiency or exacerbations of the chronic. 

Atrophie areas are covered with an extremely thin layer of poorly keratin- 
ized epithelium which does not provide sufficient protection from external 
stimuli. It has also been suggested that pain may be due to a concomitant 
thiamin deficiency. 
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Fig. 13.—Uniform partial atrophy of 
Fig. 14.—Atrophy of dorsum. Some 
Fig. 15. Atrophy of both types of papillae. 
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Fig. 16.—Complete atrophy of papillae. 
Fig. 17.—Complete atrophy of anterior 
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Fig. 18.—Smooth tongue with only 
Fig. 19.—‘‘Magenta tongue.” The 
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Fig. 20.—Hypertrophic gingivitis. 
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Histopathology of Lingual Lesions—The histologic changes in the lingual 
mucosa are very similar to those seen in skin lesions.* The process is sharply 
limited to the narrow junction between the corium and epithelium since this 
appears to be a region of highly specialized tissues. It commences as a thin 
zone of rarefaction just beneath the epithelium with increase in the thickness 
of the zone due to the presence of an albumin-poor transudate. The collagen 
fibers forming the matrix of this part become slender and fragmented. The 
vessels are distended, their endothelium thin. Subsequent changes are secondary 
to the lesions of the corium and consist of epithelial and cicatricial changes in 
the corium associated with infiltration by small lymphocytes. The tunica 
propria and the upper part of the submucosa are filled with small round-cell 
infiltration. Sharply cireumseribed, compact aggregations of polymorphonu- 
clear leucocytes may be observed in the upper layer of the rete mucosum. 
Beneath the epithelium, the infiltration at the seat of its greatest intensity is 
attended by separation and exfoliation of the epithelial cells which become 
separated by the accumulated transudate. An inflammatory process in the 
corium results in parakeratosis and gradual disappearance of the rete malpighii. 
The epithelium becomes thin, smooth, and atrophie. 

The weight of experimental evidence indicates that the nervous lesions 
are not due to nicotinic acid deficiency but to associated dietary inadequacy 
(thiamin) or other causes. The nervous lesions appear rather late and consist 
predominantly of degeneration of the myelin sheath.t The first change seems 
to be an intense argentophilia and an oceasional spindle-shaped swelling of the 
fibers. In older lesions, there may be fragmentation of the axis cylinder. In 
atrophy of the lingual mucosa the nerve endings are covered only by a thin 
layer of epithelium. 

Response of Lingual Lesions to Specific Therapy.—On therapy, changes in 
the clinical picture of lesions can be observed within a few days. Pain is the 
first symptom to respond. It disappears in two to four days. 

While at the onset of the deficiency pathology begins at the tip, spreads to 
the lateral borders, and, finally, to the dorsum of the tongue, on therapy the 
process reverses—starts from the dorsum toward the lateral borders, the tip 
taking the longest time to recover. The first response takes place in the lesions 
of the acute state. Thus, if the clinical picture presents a combination of both 
acute and chronic, the acute lesions are the first to subside. 

The red color, so conspicuous in the acute state, disappears rapidly and 
the mucosa assumes a normal pink tint. Hyperemia and engorgement of the 
fungiform papillae may subside within a week. If hypertrophied, they 
gradually return to their normal size. They occasionally change their scarlet 
red color to reddish-brown, a color never observed in acute cases, and resemble 
small pinhead-sized hematomas. This is predominantly seen on the tip. All 
these changes begin on the dorsum while the recovery of the tip lags, with the 
redness and other signs being discernible for longer periods of time. 

Much the same changes take place in the filiform papillae. They lose their 
redness, decrease in size, and become more slender. Along with this the crevices 
lose the appearance of raw meat, decrease in depth, and gradually disappear. 

Changes also occur in the epithelial layer of both types of papillae. The 
tips regain their keratinized covering and give the tongue its normal opaque 
surface. 

Striking transformation is observed in the atrophic areas. They begin to 
diminish in size and, if small, soon disappear. The color assumes a normal 
pink tint. Instead of smooth, glazed, and dry, the surface acquires a fresh 


*No extensive studies have been undertaken in human subjects. The following is based 
on works by Eddy and Daldorf,® Prinz and Greenbaum,” Denton,” Rousentoul, and Hutter et al.” 


+While experimentally the epithelial lesions in dogs may develop in one to two months, 
the nervous deterioration requires nearly twice as long. 
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layer of papillae. In the beginning of the healing process, newly grown young 
papillae ean be observed at the periphery of the atrophic area. Having not 
yet reached their original size and height, they appear shorter than normal. 
Due to lack of a well-keratinized epithelial layer they are red in color and never 
become coated even when the old papillae at the edges of the atrophic area 
exhibit a heavy coating. Gradually the whole area becomes covered by newly 
grown papillae. 

Kissures and indentations gradually recede. The borders assume a normal, 
regular outline and thickness. Finally, the whole tongue becomes normal in 
appearance. 

In cases of severe chronie deficiency characterized by a small and atrophic 
tongue, the first change is the increase in its size. It gains in bulk. The dorsum, 
previously so glazed and covered by thin glistening epithelium, acquires mild 
wrinkling and small islands of roughness appear scattered on its dorsum. They 
represent areas of papillary regeneration which at first are seen as small, smooth 
elevations slowly increasing in height. 

While the process of recovery is striking in acute states, in chronic states 
it is much less so. In far-advanced stages it may take a long course of treat- 
ment extending over a year to bring about a cure.*° It is well to remember 
that in chronie eases of long standing the changes may be irreversible.* 

Gingival and Parodontal Lesions.—Kew pellagrins fail to show gingival and 
parodontal lesions.2® The fact that pellagra, being predominantly due to niacin 
deficiency, is a multiple deficiency state precludes ascribing the parodontal 
pathology exclusively to any one vitamin of the B complex group. I have not 
been able to find in the literature evidence that such lesions ean be cured by 
niacin alone. 

The action of the members of the B complex group on gingival and paro- 
dontal tissues has not been elucidated yet. Being essential for cellular respira- 
tion, they, certainly, are essential for maintenance of the tissues investing the 
tooth. Derangement of biochemical processes within the cells interferes with 
their normal function, rendering the tissues more susceptible for mechanical, 
bacterial, and other noxious stimuli. The question whether rapid loosening of 
teeth in pellagra (and ascorbie acid deficiency) is due to the deficiency itself 
or to the concomitant infection has not been settled yet.’°* Nutritional defi- 
ciency predisposes to infection* which in turn as a condition aggravates and 
accentuates the already impaired nutritional status. In other words, infection 
produces an exacerbation of a pre-existing deficiency state.*° A vicious circle 
is thus established. 

This applies not only to infection but also to other factors. Any chronic 
irritation,t such as the presence of caleulus, ill-fitting dentures, and occlusal 
trauma,t acts as a loeal precipitating (or conditioning) factor in bringing on 
the manifestations of the deficiency. Clinical signs of a deficiency are prone 
to appear earlier in the presence of local predisposing factors than without 
them.§ 


*It has been stated that in ascorbic acid deficiency the pathology without infection pre- 
cedes the intervention of infection. Specific therapy prevents the recurrence which otherwise 
is the rule (Kruse, H. D.: The Gingival Manifestations of Avitaminosis C, With Especial Con- 
sideration of the Detection of Early Changes by Biomicroscopy, The Milbank Memorial Fund 
Quarterly 20:3, 1942). The same is also true of nicotinic acid deficiency (Spies, Eddy and 
Daldorf, Kruse). 

*The fact that the initial lingual lesions in aniacinosis make their appearance on the tip 
and borders of the tongue has been ascribed to easy traumatization of these regions,” ® the 
same as friction predisposes to dermal lesions in pellagra. 

tAn analogue can be found in experimental ascorbic acid deficiency. If one leg of the 
experimental animal is immobilized in a cast for the duration of the experiment, the acute 
signs of the deficiency occur in the leg subjected to ordinary stress and minor trauma, but not 
in the immobilized leg (Follis). 

§These factors are also important in other conditions. Thus, “gingivitis gravidarum” and 
“pregnancy tumors’’ are more likely to occur in the presence of chronic irritation or an un- 
hygienic state of the mouth. 
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Becks* * demonstrated that in dogs nicotinic acid deficiency results in in- 
flammation of the gums. Deficiency in the filtrate fraction of the B complex 
leads to hyperemia of the dental and parodontal tissues followed by osteoporosis 
of the supporting bone. Calculus formation is markedly increased in niacin and 
pyridoxine deficiencies. Wainwright'’”? found that aniacinosis in rats results 
in destruction of parodontal tissues, marginal alveolar atrophy, and severe 
inflammation, Pantothenie acid deficiency produces necrosis of the oral epi- 
thelium and subepithelial tissues, marginal atrophy, and lack of inflammatory 
response, Pyridoxine deficiency disturbs growth, bone trabeculation, and bone 
marrow. <A deficiency in riboflavin in the female rat is responsible for con- 
genital skeletal malformations in the offspring (Warkany and = Schraffen- 
berger'’*), 

Ulceration of the gum and oral mucosa accompanied by Vineent’s infection 
and pseudomembrane formation is common in experimental animals (dogs and 
monkeys) deficient in vitamin B complex (Denton, Day, Chittenden, Under- 
hill, Mendel, Lambert). Such lesions may heal within three days after nico- 
tinie acid therapy.”*? Based on this evidence, this deficiency state has been 
implicated in the etiology of Vineent’s infection in human beings. It has 
been suggested that it plays the primary role in the etiology of the disease, 
the bacteria being only secondary invaders.* The mucous membranes of the 
urogenital tract are also often affected in aniacinosis and may become the 
site of secondary infection. Severe vaginitis, urethritis, and endocervicitis 
are common complications. Vineent’s organisms are found in abundance 
wherever the mueous membranes are affected in pellagra.*’ Favorable results 
of vitamin B complex therapy in Vinecent’s infection (including that of the 
urogenital tract) have been reported (King, Kruse, and Spies et al.). The 
effect may be expected only if there is the vitamin deficiency present. Since 
it is impossible to cure a chronie deficiency state in a short period of time, such 
treatment is more important in prevention of recurrences of the gingivitis. 

The evaluation of the gingival lesions in the persons under observation 
was complicated by the fact that they all had multiple deficiencies. Gingivitis 
Was present in every case. Diffuse parodontal involvement (of the vertical 
type), mobility of teeth, multiple parodontal abscesses, and small abscesses 
confined to the interdental papillae were frequent findings in young individ- 
uals (between 14 and 27 years of age). 

Ilypertrophie gingivitis was most commonly observed. The tissues were 
either firm or, more frequently, edematous, soft, flabby, and prone to bleeding 
on the slightest provocation. The marginal gum was thickened and _ rolled 
up, ereating shallow pockets. On following these lesions for a long period 
of time, I came to the conclusion that the gingival pathology often precedes 
the formation of ecaleulus. The hypertrophied and flabby marginal gum 
separates from the tooth surface, creating conditions favorable for the ac- 
cumulation of food debris and accretion of subgingival caleulus.t Instead 
of primary, the calculus becomes a secondary factor in the etiology of the 
gingivitis. It only accentuates the already existing pathology. In tooth- 
brushing, the pressure exercised on the gum against the rough surface of the 
subgingival calculus leads to further aggravation of the condition. It heeomes 
a painful procedure so that the patient may give it up altogether. This, in 
turn, predisposes to further accumulation of calculus and infection. 

*Smith. D. T., Pearson, FE. L. and Harvey, H. I., J. paeetion 14:373, 1987: Topping, 
N. H., and Fraser, H. F.; U. S. Pub. Health Rep. 54:416, 193 

*Since hypertrophic gingivitis, as a rule, predominantly affects the gums in the region of 
the anterior teeth, this statement especially refers to calculus formation on the labial aspects 
of the upper and lower anterior teeth. 

The same conclusion was arrived at on examination of over three thousand under- 


nourished persons between 14 and 27 years of age. It gave a good chance for observation of 
gradual progress of gingival involvement and its relation to calculus formation. 
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The lack of resistance of the tissues depleted in vitamins greatly com- 
plicates the treatment. No lasting beneficial results can be achieved unless 
the deficient nutrients are made available in adequate amounts. 


Oral Diagnosis of Niacin Deficiency..-Oral diagnosis of niacin deficiency 
is based upon clinical manifestations, dietary history, and therapeutic test. 

I, Clinical Manifestations —Lingual lesions have been fully discussed. 
Their presence is characteristic of aniacinosis, Physiological peculiarities of 
the lingual mucosa must be borne in mind. 

Physiological peculiarities of the lingual mucosa: In infants, the dorsum 
of the tongue is pink, smooth, and lacks well-differentiated and developed 
papillae. Due to incomplete keratinization, the coating or furring of the tongue 
is uncommon, It becomes more pronounced as the process of keratinization 
progresses. 

The fungiform papillae are normally less keratinized than the filiform. 
In children, they may be clearly observed, especially on the anterior half of 
dorsum, as small red dots. In adults, they lose their original bright red color 
and become submerged between the higher filiform papillae.* In some eases, 
they can be discovered only on careful examination. The filiform papillae are 
well keratinized at this age and give the tongue its normal opaque surface. 
With increase in keratinization, the coating of the dorsum becomes a common 
occurrence. 

In older people, the dorsum of the tongue again returns, in various degrees, 
to the condition seen in children. The papillae gradually atrophy and the 
surface becomes smoother. In some persons, this retrogression may possibly 
he due to the cumulative effeet of deficiencies predisposing to atrophie changes 
in the papillae (vide supra)” It is often attributed to ‘‘diverse states of 
health’’’’ and the pieture of senile lingual changes is similar to that seen in 
chronie aniacinosis. 

Examination of the tongue: For better appreciation of the color of the 
mucous membrane the examination is preferably done by diffuse daylight. A 
magnifying glass and a mouth mirror or wooden tongue depressor are of value. 
At times, the filiform papillae may appear almost normal on superficial inspec- 
tion only to be found undergoing pathologic changes on passing a mirror over 
the dorsum. 

The tongue must be in a relaxed position. Important findings, such as 
indentations of borders, small atrophic areas, crevices, and fissures, may escape 
notice on examination of the tongue in its contracted state. Manipulation of 
the tongue with the fingers is helpful in patients who are reluctant or find it 
difficult to keep their tongues in a relaxed position. 

On protrusion of the tongue, there may occur slight cyanosis of the pro- 
truded part due to compression of the ranine vessels against the lower anterior 
teeth. The bluish color thus produced should not be mistaken for the magenta 
color characteristic of ariboflavinosis. The stasis produced by powerful pro- 
trusion of the tongue accentuates the hypertrophy and hyperemia of the fungi- 
form papillae, and thinness of the epithelial layer in the acute state of 
aniacinosis. 

The whole tongue should be examined and special attention paid to the 
following points: 

a. Size of the tongue: Presence of enlargement or atrophy. Normal size of the tongue 
varies in different individuals. Enlargement may only be relative due to the small size 
of the alveolar arches. 

*Fungiform papillae are comparatively few in number and scattered over the dorsum, 
being more abundant at the tip and borders. They measure from 0.7 to 1.8 mm. in height 


and 0.4 to 1.0 mm. in thickness. The filiform papillae measure from 2.0 to 3.0 mm. in height 
(Maximow and Bloom: Textbook of Histology, Philadelphia, 1942, W. B. Saunders Company). 
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b. Tip and borders: These regions may lose their normal roundness and become thin 
and sharp. Indentations may either be smooth or as if torn or punched out. The smooth 
type of indentations may be normal, being especially pronounced in cases of extreme mal- 
position of teeth against which the tongue comes to rest. Abnormal smoothness of the 
tip and borders, excessive redness, and transverse fissures extending over the borders 
should be looked for. 

c. Surface of the dorsum: Degree and extent of coating (furring). Presence of a 
moderate amount of coating may be considered normal, Absence of coating may signify a 
profound pathology. Atrophic areas in aniacinosis do not become coated. The coating is 
often excessive around the atrophic area, which appears smooth and glazed. The color of 
the dorsum is red in the acute state of the deficiency and pink or pale in the chronic state. 

d. Papillae: Their color, size, shape, and number. The papillae may be scarlet red or 
pale, hypertrophic or atrophic. Hypertrophic fungiform papillae stand out as red (or pale) 
bulbs; the fungiform papillae project as red (or pale) conical structures. Atrophy may be 
patchy involving areas of a few millimeters in diameter or spreading more extensively over 
all the dorsum. 

e. Crevices: Crevices are linear, sharply defined depressions between the rows of hyper- 
trophied filiform papillae. They have bright red walls. 

f. Fissures: Fissures are formed by invagination in or wrinkling of the dorsum im- 
The papillae within the 


” 


parting to the tongue an appearance of a ‘‘fissured tongue. 
fissures are usually atrophic. Fissures vary in number, depth, and configuration. 

g. Ulcers and erosions: The place of predilection is the dorsum, They are superficial 
and red or gray in color. 

h. Pain: Character and duration; remissions and exacerbations; seasonal variations; 
association with particular kinds of foods. Pain is present only in the acute state of the 
deficiency. The chronic state is asymptomatic (unless there is an exacerbation present). 


II. Dietary History—A detailed dietary history (such as presented in 
Part One) is time consuming and unnecessary in an average case. A general 
survey with emphasis on the foods rich in vitamin B complex is not difficult 
to make.* Dietary habits, likes and dislikes should be noted. In so far as it 
is not the diet per se that interests us most but a state of nutrition,t dietary 
history alone may be insufficient. It is important to remember that a person 
consuming a balanced (or adequate) diet may suffer from a deficiency state. 
This may be due to destruction of the essential nutrients before, during, or 
after cooking,t or as a result of predisposing (or conditioning) factors (vide 
supra) for the detection of which medical examination is often required. 

IIT. Therapeutic Test—The therapeutic test remains the most simple and 
accurate method for determination of specificity of the lesions. Neither the 
blood level of the vitamin, nor its elimination in urine are considered delicate 
enough nor reliable methods.§ Body deficiency is not the blood level of a die- 
tary nutrient or even its biologie active form. Rather it is the insufficient amount 
or deficient performance of the active nutrient in the various tissues in which 
it customarily functions.*° 

The test consists of administration of high concentrations of nicotinamide. 
The same dosage as for therapy can be used. If the lesions are due to the 

*Foods especially rich in vitamin B complex include: dry brewers’ yeast, wheat germ, 
peanuts and peanut butter, liver, whole wheat flour, eggs, and meats. Yeast became a diet 
staple in Germany before and during the recent war (Nutrition Rev. 7:3, 1949). 

+Diet refers to a regimen of food which supports nutrition (Kruse). Nutrition is the 
sum of the processes involved in ingestion, absorption, assimilation, and utilization of the 
nutrients. 

tNiacin is one of the most thermostabile members of the B complex group. I have 
observed many cases of scorbutic gingivitis in persons consuming as much as 150 mg. of 
ascorbic acid per day as calculated per dry weight of the vegetables and fruits consumed. 
The symptoms subsided promptly on administration of ascorbic acid. This example shows 
that dietary history assessed per dry weight of foodstuffs may be misleading. 

§This also applies to ascorbic acid and other vitamins.?. ™%, 7% %, 7, 1 
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deficiency, the response is often striking, especially in severe acute cases. 
Chronic lesions may not respond for several weeks. 

Differential Diagnosis.— 

I. Anemia.— 

A. Microcytic hypochromic anemia (iron deficiency): Microcytiec anemia 
may be responsible for soreness of the tongue. Glossitis is often absent. If 
present, papillary atrophy may occur, though rarely to the extent observed in 
macrocytic anemias, There may be patehy denudation of the dorsum, or the 
surface may be covered by irregular red spots. Angular stomatitis, at times, 
accompanies the disease. Small vesicles surrounded by an erythematous halo 
may appear on the mucous membrane. The glossitis and angular stomatitis 
may respond to iron therapy alone. 

B. Macrocytic hyperchromic anemia: Vilter®’ listed the following types of 
macrocytie anemias which may produce lingual lesions. 

Macrocytie hyperehromie anemias which are erythrocyte maturation factors 
deficiencies : 

a. Pernicious anemia (deficiency of Castle’s intrinsic or stomach factor). 

b. Nutritional macrocytie anemia (fundamentally a deficiency of Castle’s 
extrinsie factor). 

e. Tropie and nontropic sprue, pancreatic steatorrhea, and other conditions 
characterized by deficient enteric tract absorption of essential nutri- 
ents. 

Oral symptoms of macroeytie anemia are much more pronounced than those 
of microcytic. The predominant lesion is atrophy of both types of papillae 
similar to that seen in advanced cases of chronic niacin deficiency. The tongue 
becomes smooth and glazed (Hunter’s glossitis). Soreness and pain of the 
tongue often precede other clinical manifestations of the disease. They may 
be present if there is no or little anemia. They may also be taken as a sign of 
exacerbation of the anemia, and its relapse on inadequate therapy. 

During exacerbations the tongue becomes red and painful. Red patches 
appear at the margins or the whole dorsum may be involved. Superficial uleera- 
tions and vesicles, oceasionally large and even hemorrhagic, have been observed. 
Between the attacks the dorsum is devoid of papillae. The tongue itself may 
be atrophic (muscular atrophy). 

Clinical manifestations are so similar to those seen in aniacinosis that dif- 
ferential diagnosis cannot be made basing it on oral examination alone. Thera- 
peutic test, blood examination, and medical examination are essential. 

II. Diabetes Mellitus —The tongue may closely simulate the acute state of 
aniacinosis. The disease is often accompanied by pain in the tongue, redness, 
and fissuring of the dorsum. In the eases seen by us, there was no engorgement 
of fungiform papillae, nor atrophy. Xanthomatous nodules on the dorsum 
should be differentiated from hypertrophic papillae. The fact that diabetes 
may be accompanied by nutritional deficiencies must be borne in mind. 

IIT. Various Types of Glossitis——There exist certain types of glossitis, 
many of which were first described in the past century, that have entered per- 
manently into the textbooks or are being revived from time to time. To this 
group belong dyspeptic tongue, glossitis dissecans, specific types of glossitis due 
to various gastrointestinal disorders, such as intestinal stricture, bacillus coli 
infection, and diarrhea, smooth tongue of several varieties, lobulated tongue, 
fissured tongue (congenital form excluded), Moeller’s glossitis, and geographic 
tongue. Many of these conditions are known under many different names, 
greatly complicating the already complicated problem of glossitis.* 


*Moeller’s glossitis is known under twelve and geographic tongue under sixteen different 
names. 
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All these conditions are of unknown etiology. Many of them present a 
more or less similar clinical picture, the variations depending upon the author. 
However, there are several important diagnostic features shared by the major- 
ity of them, namely, apparent relation to gastrointestinal disorders which bring 
about acute exacerbations, periods of remission, soreness of the tongue of re- 
current type, in other words, features peculiar to deficiency states (anemia in- 
eluded). The appended pictures by various writers stress still more this simi- 
larity between apparently dissimilar conditions. 

Such terms as dyspeptic tongue should be left out of our vocabulary. 
Dyspepsia is as good a diagnosis as toothache, It is not a disease, but an im- 
pairment of the power or function of digestion, which may be of extremely 
varied etiology, deficiency states being one of them. The same is true of specific 
types of glossitis in cases of intestinal stricture, diarrhea, bacillus coli infection, 
and a host of other gastrointestinal disturbances. It must be realized that it is 
not the stricture or any particular gastrointesinal disorder that is responsible 
for the lingual manifestations, but the impaired function of the alimentary 
tract irrespective of its cause. No matter whether it is a diarrhea or carcinoma 
of the stomach, the ingestion, absorption, utilization, and elimination are dis- 
turbed. Those conditions are disturbed, which play such a significant role in 
the initiation of deficiency states, their progress, and exacerbations becoming 
manifest as acute symptoms. It is in persons with impaired function of the 
gastrointestinal tract that deficiency diseases are most likely to develop. 

The reports of these types of glossitis have been very disjointed and no 
observations have been made on the appearance of the tongue between the 
periods of exacerbations. The minute changes taking place in the lingual mu- 
cosa in deficiency states, the extreme variety of clinical manifestations, the in- 
sidious onset, the long course of the condition with remissions and exacerba- 
tions, whether spontaneous or associated with gastrointestinal disturbances, be- 
“ame known only recently (1942). Not until extensive studies are undertaken 
in the light of present knowledge shall we know the definite etiology of these 
types of glossitis. That they are not diseases sui generis but only symptoms 
of a profound pathology is evident. Aniacinosis alone may produce all the 
types of glossitis mentioned, including the dyspeptic tongue, glossitis dissecans, 
fissured tongue, atrophie tongue, Moeller’s glossitis, and geographie tongue. 
Anemias of macrocytic and microcytie type can also be responsible for some 
of them. 

To the same group of glossitis may be ascribed the glossitis of Plummer- 
Vinson syndrome characterized by dysphagia, anemia and atrophy of the lingual 
papillae and mucosa of the gastrointestinal tract. Dysphagia persisting over a 
period of years is certain to bring about a deficiency state. Anemia per se may 
cause atrophic changes in the lingual mucosa.* 

New etiological factors for lingual pathology are being discovered from 
time to time. Thus, lingual lesions characteristic of vitamin B complex de- 
ficiency including hyperemia and hypertrophy of fungiform papillae, fissuring, 
edema of the tongue, and atrophy of the papillae, have been ascribed to a con- 
genital heart disease (tetralogy of Fallot).2* These findings, as being peculiar 
to the heart disease, should he taken with reservation (with the exception of 
the bluish color of the mucosa observed). No statement was, unfortunately, 
made concerning the nutritional status of the patients. It should be kept in 
mind that not every case of gingivitis in pregnancy is a “‘ pregnancy gingivitis.”’ 

Moeller’s glossitis: Moeller’s glossitis is not included in some of the modern 
texts. It is an extremely ill-defined entity. There does not exist any agreement 
as to what this term designates. What to one appears as Moeller’s glossitis, to 


*Lack of response to specific vitamin therapy does not necessarily indicate that the 
lesion is not due to the deficiency. Lesions of prolonged chronic states may be irreversible. 
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someone else May appear as geographie tongue or Hunter’s glossitis. While 
one author confines the lesion only to the margins of the tongue, another extends 
it to the midline, and a third ineludes the whole dorsum. The same disagree- 
ment is seen in the description of the lesions. Thus, one may categorically state 
that the margins are always smooth and glazed, while another attaches a few 
hypertrophic fungiform papillae, and a third spreads a complete atrophy of 
the papillae over the whole dorsum. On careful examination of the illustra- 
tions presented by various writers and descriptions of the lesions given, one 
heeomes struck by actual similarity, rather continuity, of apparently unrelated 
conditions. Actually, all observers were correct in their statements, because 
they described the same process at different stages of its progression, a process 
of a nutritional deficiency, predominantly that of aniacinosis and anemia. 
Prinz and Greenbaum,’ writing before the lingual manifestations of niacin and 
riboflavin deficiencies were known, were correct in ascribing Moeller’s glossitis 
to vitamin B complex deficiency, among other causes. Not suspecting it, they 
gave a detailed description of lingual manifestations of aniacinosis. 

It is of especial importance to note that 5 out of 6 original cases described 
hy Moeller occurred in persons afflicted with chronic gastrointestinal disorders— 
fish-tapeworm infestation. It is well known that besides vitamin deficiencies 
the fish-tapeworm infestation is often accompanied by macrocytie anemia.® * 


Geographic tongue: At certain stages of its development, glossitis of 
aniacinosis may closely simulate a geographie tongue. As in the latter, lesions 
of aniacinosis are not stationary but change in their clinieal appearance from 
time to time, the interval being an individual problem. 

As in the ease of Moeller’s glossitis, there exists a vast disagreement with 
regard to symptomatology and in the descriptions of lesions seen in the geo- 
eraphie tongue. The illustrations also present varied pathology.* Patients 
with clinically diagnosed geographic tongue have been successfully treated with 
vitamin B complex preparations.*” °® TI have also seen a case of what was diag- 
nosed as geographie tongue which promptly responded to niacinamide therapy. 

No claim is made here that all eases of Moeller’s glossitis, geographic 
tongue, and other types just mentioned are necessarily due to aniacinosis or 
vitamin B complex deficiency. There is a tendency at the present time to re- 
striet the etiology of many types of glossitis to three main factors: vitamin B 
complex deficiency, anemias, and allergy. 

An attempt is made here to correlate the varied lingual lesions and draw 
attention to the fact that they may all be observed in nutritional deficiencies 
and represent different stages of the same process. It is quite probable that 
they will finally be found to have one primary etiology—a biochemical cellular 
damage interfering with the normal function of the lingual mucosa. <A rapid 
response to a disbalanece in the enzyme system characteristic of deficiency states 
is only now being appreciated as a cause of the pathology involving the lingual 
papillae. The most frequent causes of derangement of cellular respiration are 
vitamin B complex deficieney (especially niacin deficiency) and anemia. 

Symptomatology in Differential Diagnosis. 

1. Atrophy of lingual papillae: 

Vitamin B complex deficiency (especially aniacinosis). 

Anemia: 
Maecroeytie hyperchromie such as pernicious and nutritional. 
Microeyvtie hypochromie such as iron deficiency and chlorosis. 


*A comparison of the two illustrations on page 455 of Diseases of the Mouth by Prinz and 
Greenbaum, Lea & Febiger, 1935, will serve the purpose. The tongue presented on the left 
would be diagnosed by many as Moeller’s glossitis. Miller® is an example. 
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Gastrointestinal disorders: 
If of sufficiently long duration, they may result in a nutritional 
deficiency state. This refers not only to vitamins, but also to ‘‘de- 
ficiency’’ anemias both of macrocytie and microcytie type. 
Examples: Sprue (tropical and nontropical), hypo- and achlor- 
hydria, Plummer-Vinson syndrome, intestinal parasites, and diar- 
rhea. 
Syphilis: 
Mucous patches, ‘‘syphilitic alopecia of tongue,’’ sclerosing glossitis. 
Median rhomboid glossitis: 
A structural anomaly found only on the posterior third of the 
dorsum along the midline. 


2. Bright red tongue: 


Aniacinosis Allergy 
Pernicious anemia Searlet fever 


Diabetes mellitus 
3. Fissuring of tongue: 


e 


Aniacinosis Syphilis 
Diabetes mellitus Mongolism 
Xerostomia Congenital fissuring 


Typhoid fever (fissuring may remain permanently) 
4. Burning tongue (glossodynia or glossopyrosis): 
Aniacinosis 
Pernicious anemia 
Iron deficiency 
Diabetes mellitus 
Local causes: Irritation from sharp edges of teeth, caleulus, and 
dentures. 
Foods: a. spices, aleohol, and tobacco. 
b. allergy. 
Nervous factors: Involvement of trigeminal nerve, reflex from lower 
teeth, cancerophobia, neurasthenia, and hysteria. 
Inflammatory processes, tumors. 
Climacterie changes. 
Electrical factor (?)—galvanism from dissimilar metals used for 
restorations. 
5. Enlargement of tongue: 
Enlargement may only be relative due to small or narrow jawbones. 
Aniacinosis 
Congenital—Mongolism 
Syphilis 
Disorders of endocrines—cretinism, myxedema, acromegaly 
Inflammatory conditions, tumors, cysts, amyloidosis. 
6. Atrophy of tongue (muscular atrophy) : 
Aniacinosis 
Pernicious anemia 
Plummer-Vinson syndrome 
Paralysis of hypoglossal nerve (usually unilateral) 
Scleroderma 
Treatment of Aniacinosis.—Treatment of the prodromal stages of niacin 
deficiency is the prevention of pellagra. Not all cases progress to this intense 











COLLECTIVE REVIEW 1323 


state. In the course of the deficiency there may occur fluctuations with alter- 
nate remissions and exacerbations. Seasonal variations also occur. Starting 
as a chronic affection, the deficiency gradually progresses and, finally, leads 
to acute symptoms. Thus, the acute state is usually only an exacerbation of 
the chronic. 

These considerations have a direct bearing upon the therapy. It is not 
sufficient to combat the acute symptoms and terminate therapy on their sub- 
sidence since the chronie state underlying them requires an intensive and pro- 
longed treatment. Disappearance of acute symptoms does not indicate a cure. 
The process may only be ameliorated and merge into a chronic state. That is 
why the treatment must be prolonged in every case. 

The therapy may be divided as follows: 

I. Specific Therapy.—F or specific therapy the American Medical Associa- 


~101, 


tion recommends 

Acute state: 100 mg. or more niacinamide* twice daily for weeks. 

Chronic state: 100 mg. niacinamide twice daily over a prolonged period. 

Individual variations exist. The prophylactic dose of niacinamide in de- 
pleted individuals varies from 50 to 1,000 mg. a day (Spies, Grant, Stone, and 
McLester). 

IT. Supportive Treatment.—Since in aniacinosis a deficiency in related 
vitamins often coexists, dry brewers’ yeast becomes a preparation of choice.t 
Not every person ean stand large doses of yeast (powder or tablets). Ab- 
dominal discomfort, flatulence, increased peristalsis, nausea, belching, and even 
vomiting were observed in our series of cases. Parenteral administration may 
be resorted to in exceptional cases and also in eases of gastrointestinal disorders 
or other conditions interfering with normal digestion and absorption.{ Spies 
recommends incorporation of yeast (20 per cent) into peanut butter (80 per 
cent) as a mixture well tolerated by most. Peanut butter itself is a good source 
of vitamin B complex. 

Since deficiency states are usually multiple, other vitamin supplements 
should be administered and a well-balanced diet advocated. 

It has been stated that increased consumption of one vitamin of the B 
complex group may precipitate a deficiency state in related vitamins since it 
inereases the demand for them. This is also referable to therapy. 

Case report: A woman 34 years of age had been under intensive thiamin 
therapy for some ocular lesion supposedly due to thiamin deficiency. At the 
end of the third week of therapy she developed an exquisitely painful tongue 
and was referred to this clinie for consultation. Her tongue presented a pic- 
ture of the acute state of aniacinosis. Two hundred milligrams of niacinamide 
and one ounce of dry brewers’ yeast per day were prescribed. The pain dis- 
appeared on the second day, and the lingual lesions responded to further 
therapy. 

*Niacinamide is preferred to niacin. Although the specific action of both is identical, 
niacin occasionally gives an unpleasant reaction. Especially the first doses of niacin may be 
accompanied by flushing, itching, and increase in cutaneous temperature of 1 to 2° The 
maximal effect occurs approximately thirty minutes after administration and ceases within a 
few hours. 

+Dead and dry yeast cells are used. The use of living yeast cells in any appreciable 
amount is not beneficial. In their growth and reproduction they enter into active competition 
with the body for vitamin B complex factors in the digestive tract, rendering them unavailable 
for utilization (especially thiamin and riboflavin) (Nutrition Rev. 6: 1, 1948). 

tEven under normal conditions the availability of vitamins from compressed tablets 
varies. It has been shown that bakers’ compressed yeast when fed to human beings is a 
poorly utilized source of thiamin as indicated by low urinary and high fecal thiamin elimina- 
tion (Nutrition Rev. 6:1, 1948). In vitamin therapy individual variations should always be 
borne in mind. Symptoms of ascorbic acid deficiency may not respond to synthetic preparations 


of the vitamin, but only to its parenteral administration or, in other cases, to its natural sources 
(Eddy and Daldorf,"* Bicknell and Prescott*). 
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Comment: The patient had never had soreness of the tongue before. She 
appeared to have had a chronie¢ glossitis and it is possible that increased intake 
of thiamin served as an exciting factor in the onset of acute symptoms as an 
exacerbation of a chronic state. Her diet had been the same for a long period 
of time and no conditions which might have been responsible for the exacerba- 
tion could be discovered. 

III. Eradication of Factors Precipitating a Deficiency State.—All factors 
predisposing to the conditioned (secondary) deficiency states, namely, those 
leading to impaired ingestion, absorption, and utilization, or to increased de- 
mand, destruction, or elimination should be attended to and, if possible, eradi- 
cated. 

IV. Education of the Patient.—Therapy alone is not sufficient for perma- 
nent cure. Patients treated suecessfully will develop the deficiency again if 
they go back to their routine diet. Selection of proper foods and balancing of 
the diet are essential for the prevention of recurrences. The patient should be 
educated as to the value of foodstuffs and made to understand that freedom 
from recurrences rests in his own hands. 

Oral Manifestations of Riboflavin Deficiency. 

Angular Stomatitis ——Angular stomatitis* is the most common and char- 
acteristic manifestation of riboflavin deficiency. The lesion is not necessarily 
bilateral. It often affeets only one corner of the mouth and may persist for 
long periods of time until the opposite corner becomes involved. Ags Spies 
pointed out, the first visible change is whitening or pallor of the mucosa of the 
labial commissures. This is soon followed by maceration. The first subjective 
symptom may be slight pain on forceful opening of the mouth, as if from tear- 
ing the superficial mucosal layer of the labial commissures. No visible crack- 
ing of the mucosa occurs at this stage. Later, the corners of the mouth appear 
grayish-white and moist. The process spreads over a roughly semicircular area 
of about 0.5 to 1.0 em. in diameter or as a linear lesion. The inner mucosa of 
the commissures may also appear whitish to a distance of approximately 0.5 
em. These lesions do not always progress to more advanced stages, but remain 
quiescent for several months or longer. The patient often aggravates the con- 
dition by frequent licking, which act may be considered as a reflex in response 
to the irritation of the mucosa. Persons not habitually licking their lips begin 
to do so on development of the lesion. 

In more advanced stages, there ensues cracking of the epithelium later 
extending into the underlying tissues. In mild eases, only the epithelium is 
affected, while in severe cases, the fissuring is deep and prone to repeated bleed- 
ing. 

The lesion may also appear as a superficial erosion of 3 to 4 mm. in di- 
ameter with a reddish, raw surface and elevated borders resembling a split 
papule. Secondary infection aggravates the condition. 

Case report: A man 39 years of age had been taking vitamin B complex 
tablets regularly every day for three months before the signs of ariboflavinosis 
became manifest. (One tablet a day of the following composition was taken: 
thiamin, 3 mg.; pyridoxine, 0.25 mg.; riboflavin, 4 mg.; niacin, 25 mg.; eal- 
cium pantothenate, 1 mg.) The first symptom was mild pain on forceful open- 
ing of the mouth. Since then the patient was under daily observation. There 
was no visible cracking of the epithelium nor other gross pathology except 
slight whitening at the corners of the mouth. The condition was allowed to run 
its natural course. The pain persisted and the patient began to lick his lips 
constantly. On the twelfth day there appeared fissuring of the right labial 





angular cheilitis or cheilosis, perléche. 





*Synonyms: 
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commissure which gradually deepened and extended to 4 mm. in length. The 
mucosa in the vicinity was white, macerated, and heaped up along the lesion. 
By this time, the symptoms on the left side subsided without producing any 
pathology. The condition was allowed to progress for one week more before 
riboflavin in doses of 10 mg. three times daily was administered orally. The 
pain disappeared on the fourth day of treatment and the lesion healed on the 
tenth day. 

Comment: This case is of particular interest because it combines many 
aspects of deficiency states discussed in the chapter on general considerations 
of vitamin B complex deficiency. 

The symptoms of ariboflavinosis appeared in a person regularly taking 
the vitamin tablets. Sinee the lesions responded to oral administration of ribo- 
flavin, the function of the gastrointestinal tract was apparently not impaired. 

The patient took to licking his lips after the symptoms had developed. 
Starting as bilateral, the process localized on the right side while on the left 
it disappeared spontaneously. The final localization may be attributed to the 
presence of a unilateral conditioning factor. The patient had dentures re- 
placing his upper and lower anterior teeth. He stated that he habitually slept 
with his right cheek on the pillow and had often noticed before dribbling of 
saliva through the right corner of the mouth at night. 

Cheilitis—In contradistinetion to the wet and macerated corners of the 
mouth, the lips are often excessively dry and wrinkled. The most common lesion 
is exfoliation of superficial epithelium imparting to the lip an uneven and 
patehy or mottled appearance. The excoriated areas have a pink, smooth, and 
shiny surface. They alternate with grayish areas of desquamating epithelium. 
The process characteristically affects the lips along the line of closure. The 
vermilion border is not involved, though the lesion may extend to it from the 
line of closure. Bright sunshine and wind predispose to exacerbations. 

Superficial or deep fissuring is observed in advanced cases. Fissures are 
more common on the lower lip, though may appear on the upper as well. Re- 
missions may oceur. The fissures heal only to break up again. They are usually 
painful and prone to bleeding. 

Glossitis—Glossitis, although characteristic of ariboflavinosis, is less com- 
monly observed (Sydenstricker, Sebrell, Cleckley, and Kruse). It may or may 
not be accompanied by angular stomatitis or cheilitis. The surface of the tongue 
assumes a magenta color (purplish-red or dusky red). Coating is usually ab- 
sent and the whole dorsum is uniformly colored and dry. The fungiform 
papillae are seen as small bulbs of about 1 mm. in diameter projecting over the 
surface of partially atrophie filiform papillae, giving the tongue a ‘‘pebbly”’ 
or ‘‘eobblestone’’ appearance. There are no subjective symptoms and pain is 
absent. 

Buccal Mucosa.—Swelling of the bueceal mucosa (edema) with aecentuation 
of the ocelusal line and imprints of individual teeth on the inner aspect of the 
cheek is often seen in eases of vitamin B complex deficiency. This has been 
ascribed to riboflavin deficiency.*® 

Differential Diagnosis —Some cases of angular stomatitis, clinically in- 
distinguishable from those of riboflavin deficiency, succumb only to pyridoxine 
or, in case of anemia, to iron therapy (page 1307). Maceration of the corners of 
the mouth (licking or dribbling of saliva) may only be a predisposing factor. 
Infection is seldom a primary cause of labial lesions. Microorganisms disappear 
following adequate treatment with riboflavin (Spies et al.). It only aggravates 
the condition. Monilial infection never occurs in well-nourished persons. Split 
syphilitic papules can be mistaken for advanced cases of angular stomatitis. 
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Treatment of Riboflavin Deficiency—The American Medical Association 
recommends" : 

Acute state: 5 mg, riboflavin three times daily for weeks. 

Chronie state: 3 to 5 mg. riboflavin three times daily for prolonged periods. 

Oral Manifestations of Thiamin Deficiency.— Thiamin deficiency may be 
associated with oral symptoms of obscure diagnostic significance, such. as 
hyperesthesia of the oral mucosa, pains in the tongue, teeth, jaws, and face, 
and hypersensitive dentine. 

Case report: A case of hypersensitivity of the oral mucosa and teeth was 
seen in a male patient 48 years of age who was in the convalescent stage of 
typhoid fever. There was pronounced hyperesthesia of the tongue and gums. 
The teeth were painful to pressure in chewing. The abraded occlusal surfaces 
were exquisitely sensitive to orange juice and friction from food. Touching 
of the occlusal surfaces and cervical areas of all teeth with an explorer was 
also very painful. Silver nitrate was applied to the posterior teeth, though 
without any beneficial result. The condition grew progressively worse and 
the patient refused to eat even semisolid food. Thiamin hydrochloride in doses 
of 10 mg. three times daily was administered parenterally. The pain began to 
subside on the second day and the patient was able to follow his regular diet 
on the fourth day. At the time of his discharge from the hospital five days 
later, hyperesthesia of the mucosa and pain in the teeth on pressure disap- 
peared. Although some hypersensitivity of the occlusal and cervical surfaces 
still remained, the condition was markedly improved. 

Mann (1941)*' was the first to notice increased sensitivity of the oral 
tissues in thiamin deficiency, and Spies and Aring (1938)'* discovered that 
patients were promptly relieved of symptoms of peripheral neuritis on ad- 
ministration of thiamin. Since then, thiamin and other vitamins of the B com- 
plex group have been repeatedly tried in the treatment of. facial pain and 
neuralgias. Borsook et al.° claimed effectiveness of thiamin in eases of tri- 
geminal neuralgia,* and the vitamin has been used by many with variable re- 
sults. 

Although Weisberger (1941)'"* attributed herpetic lesions (vesicular) to 
thiamin deficiency, this has not been confirmed by other observers. However, 
herpes simplex and aphthous stomatitis have been cured by thiamin alone.* *% ®° 
I have not been very successful in my attempts to cure the cases of recurrent 
aphthosis by vitamin B complex preparations. Many of the girls of adolescent 
age afflicted by this condition also had menstrual disturbances, predominantly 
dysmenorrhea.t Although the etiology of this condition still remains obscure, 
the present-day tendency is to ascribe it to a virus infection (herpes). Prom- 
ising results have been claimed from repeated smallpox vaccinations. 

There are no characteristic lingual or labial lesions in thiamin deficiency 
(Spies and Vilter). 


Treatment of Thiamin Deficiency—The American Medical Association 
recommends" : 


Acute state: 10 to 20 mg. or more thiamin twice daily until relief of symp- 
toms; this may take days or weeks. 


*For better results they recommended the following treatment: thiamin, 10 mg. daily for 
a long time, reinforced with liver extract three times a week, high vitamin, low carbohydrate 
diet, and rice polishing concentrate (source rich in vitamin B complex). 

7Biskind et al. claimed a relationship between vitamin B complex and estrogens. They 
stated that women with nutritional deficiency often give a history of menstrual disorders which 
can be cured successfully with vitamin B complex (Surg., Gynec. & Obst. 78:49, 1944). 

tVaccination is performed every week to ten days. Eight or ten vaccinations are given, 
even if no ‘‘take’’ occurs, starting during a period of freedom from ulcerations (J. A. M. A. 
141:299, 1949). Not all cases will be benefited by this treatment (J. A. M. A. 141:1330, 1949; 
141:1272, 1949: McNair Scott, T. F.: Viral and Rickettsial Infections of Man, Philadelphia, 
1948, J. B. Lippincott Company. 
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Chronie state: 5 to 10 mg. or more thiamin twice daily for a prolonged 
time. 
The rules presented in treatment of aniacinosis alse apply to thiamin de- 
ficiency. 
Conclusions 


While in the past the nutritional deficiency states could only be recognized 
by their gross manifestations appearing in late stages, with the advance of 
knowledge in the past decade some of them can now be diagnosed in their pro- 
dromal stages. Not only the treatment is thus facilitated, but the patient is 
spared grave consequences. 

An apparent rarity of pellagra and beriberi does not detract from the 
value of recognition of vitamin B complex deficiencies in their early stages. 
We have to re-evaluate our attitude toward the deficiency states and realize 
that even in mild forms they are deleterious to the organism as a whole. 

In so far as it has been established that manifestations of aniacinosis and 
ariboflavinosis may often first appear on the oral mucosa, the diagnosis of these 
deficiency states ean be made on lingual and labial examinations. The avail- 
ability of such simple diagnostic means cannot be overemphasized. 

By virtue of their profession, dentists are in a position to make an early 
diagnosis by recognition of oral manifestations of these deficiency states in their 
prodromal stages. We must ‘‘spend more time and effort in diagnosis if we 
are to cope with ever enlarging responsibilities of health which involve the pro- 
fession.’’* 

Initial anatomical lesions of aniacinosis may appear innocuous to a casual 
observer. Changes in size, shape, color, and number of lingual papillae may 
seem insignificant at first glanee, and vet, they may indicate a profound pathol- 
ogy involving every cell in the organism which may lead to years of ill health 
and even death. That is why an early diagnosis assumes such import. 
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Reviews of New Books 


Pathology. Iby W. A. D. Anderson. 1,453 pages, 1,183 illustrations. 10 color 
plates. St. Louis, The C. V. Mosby Company, 1948. Price, $15.00. 


This textbook of general pathology is designed for use by both the student 
and the practicing or graduate physician. The combined knowledge of a number 
of pathologists each contributing one or more chapters edited by Dr. Anderson 
has been incorporated into this book. 

The first part of the text is devoted to the general principles of pathology. 
Cowdry has written a chapter on cytology and there is a good chapter on inflam- 
mation by MeCutcheon. Degenerative changes and disturbances of metabolism 
are well presented by Anderson. Chapters concerned with disturbances of 
cireulation by Moon, physical agents in the causation of injury and disease by 
Moritz, chemical injury by Jetter, effects of radiation by Dunlap, and bacterial 
diseases by Hopps are concise, clear, and interestingly presented. 

Of the chapters devoted to the various organs and tissues of the body, those 
concerned with the lips, mouth, teeth, and neck by William Bauer, the bones by 
(jranville Bennett, and the skin by Arthur Allen are of particular interest to 
the dental students and practitioners. 

Bauer’s presentation of the pathology of the lips, mouth, teeth, and neck 
includes tumors, inflammations, anomalies and caries of teeth, pulpal inflam- 
mations, and periodontal disease. Odontogenic and nonodontogenie tumors of 
the jaws are also discussed. It is unfortunate that Dr. Bauer chose to consider 
so Many subjects in oral and dental pathology in so short a space. This has 
resulted in a treatment so superficial as to be of doubtful value to all but the 
novice. 

The chapter on the skin written by Dr. Allen contains a short account of the 
histology of normal skin. Many of the more common degenerative and inflam- 
matory diseases of the skin and also neoplasms are described in a concise but 
nevertheless adequate manner. The correlation of skin lesions with concomitant 
oral lesions is of considerable value to the dentist in his evaluation of pathology 
seen in the oral eavity. 

Since bone is one component of the attachment apparatus of the teeth, 
since many of the surgical procedures in dentistry involve bone, and since neo- 
plasms of the jawbones exhibit, with a few exceptions, identical pathology as 
that seen in other bones in the body, the importance of this tissue to the dentist 
is quite evident. The section on bones by Dr. Granville Bennett is one of the 
longer chapters and includes, among other things, a description of normal osseous 
tissue, congenital, developmental, and hereditary abnormalities, traumatie in- 
juries, inflammation, changes due to hypo- or hypervitaminosis, and skeletal 
changes due to endocrine dysfunctions. The chapter is well written and con- 
tains many excellent discussions. 

The numerous illustrations include photographs of gross pathologie speci- 
mens, reproductions of x-rays, and many excellent photomicrographs. There 
are, in addition, exhaustive biblographies at the end of each chapter. 

This text is well suited for use by the dental student in the study of general 
pathology. It is recommended also as an excellent reference book for the 
libraries of oral pathology departments of schools and hospitals. 

J. Bloom. 
1331 











1332 QUARTERLY REVIEW OF LITERATURE 


An Introduction to the History of Dentistry. By Bernhard Wolf Weinberger. 
Two volumes. Vol. I, 514 pages; vol. II, 408 pages. St. Louis, The C. V. 
Mosby Company, 1948. Price, $20.00. 


A thorough and comprehensive history of dentistry is presented in two 
volumes. Considerable and painstaking research was devoted to the compilation 
of these works. Dr. Weinberger has reviewed the literature and exhausted. 
other sources of information most diligently in gathering his material; the 
evidence of this is seen in his excellent and thorough bibliography. There is 
included also a chronological table of important general, medical, and dental 
historical events. Many new facts have been unearthed which have thrown a 
new light upon dentistry’s past. 

The two volumes cover a period ranging from prehistoric man through the 
colonial times. The first volume is written as a general dental history and is 
arranged chronologically. It is divided into three periods: (1) Antiquity; (2) 
Arabian, Medieval and Period of the Renaissance Reformation; (3) Dentistry 
as an Independent Profession. It ends with the practice of dentistry in England 
at the time of the nineteenth century. The second volume traces the history of 
dentistry in America during the Colonial Period by following the careers and 
activities of the most prominent dentists of that time. Included among these 
were such men as the Greenwoods, Paul Revere, James Gardette, John Baker, 
Josiah Flagg, Jean Le Mayeur, and others. There is included also an account 
of George Washington’s dental ills and his contacts with dentists. 

The contribution of the various civilizations to the progress of dentistry are 
set forth in considerable detail. Also the history of the dental practitioner is 
followed from the earliest dentist, Hesi-Ré, through the ages until his final 
emergence as a professional man in the latter part of the eighteenth century. 
The evolution of dental instruments and appliances is described with consider- 
able interest. There is an excellent account of the dental literature from the 
time that it first appeared as a part of general medical treatises to the first 
printed work devoted entirely to dental therapeutics and finally to the more 
original and learned writings of Pierre Fauchard, Etienne Bourdet, Thomas 
Berdmore, and Jourdain. 

There are numerous illustrations which include reproductions of dental 
instruments, prosthetic appliances, handbills, and newspaper advertisements 
as used by dentists. 

These volumes are a valuable addition to the library of all students of 
dental history and are also of considerable interest and enjoyable reading for 
any individuals who have a desire to familiarize themselves with the evolution 
of dentistry and its contributions to and effects upon the history of the world. 


J. BLoom. 











Abstracts 


of Current Literature 


ANESTHESIOLOGY 


Preliminary Report in the Use of Xylocaine as a Local Anesthetic in Dentistry. L. W. 
Gruber. J. D. Res, 29: 137, April, 1950. 


The departments of obstetrics, urology, and dentistry of Johns Hopkins Hospital 
instituted the use of Xylocaine as a local anesthetic. It is reported to have been used 
successfully in over 990 cases in dentistry. 

Xylocaine is said to be used by 90 per cent of Swedish dentists in preference to 
procaine. 

Indications and Dosages 

‘*Xylocaine is available in 0.5 per cent, 1 per cent, and 2 per cent solutions, At 
present the epinephrine ratio ranges are 1:50,000 and 1:100,000, In dentistry the recom- 
mended dosage is a 2 per cent solution of 1:100,000 epinephrine ratio. In instances where 
anesthesia is difficult, a 2 per cent solution with 1:50,000 epinephrine is used. However, 
in most instances the 2 per cent 1:100,000 solution is sufficient. Carpules containing 1.8 
c.c. and 2.4 c.c. of solution are supplied for dentistry. 

‘*Xylocaine without epinephrine is indicated: (1) when there is oversensitivity to 
epinephrine, especially in thyrotoxicoses and certain other conditions in which epinephrine 
might have a bad effect, such as angiospasm, arteriosclerosis, and diabetes, when relatively 
large amounts must be injected; (2) in anesthesia of the fingers and toes; and (3) when 


the surgical treatment called for is very brief. 


Advantages of Xylocaine as Compared to Procaine 





. Stability. 


Xylocaine 
Rapidity of analgesia and anesthesia. 
It is not decomposed either 
in strongly acidie or strongly alkaline 
The 


has an 


even if boiled. 


Xyloea ine 


solutions, not 


trade product of 
osmotic pressure so adjusted that the 
does not 


solution cause hemolysis or 


plasmolysis. 


he i 


Procaine 

‘It is not particualrly active .. . it 
is to be classed among the weaker local 
anesthetics ... but it has a strikingly 
low toxicity. This property, together 
with its mild effect on the tissues, has 
chiefly contributed to the success of 
procaine.’ ’’ 


2. Procaine as an ester is not stable in 


‘*3. When allergies and contraindications an aqueous solution. Most local anes- 
to epinephrine exist, straight Xylocaine theties hitherto used can scarcely stand 
may be used with greater abandon boiling in an aqueous solution. 
than ean procaine. ‘*3. Procaine should not be used without a 

‘4, Extremely low incidence of side re considerable addition of epinephrine as 
actions. applied to dental procedures. 

‘*5, Anesthesia profundity. ‘*4, When combined with epinephrine, pro- 

‘*6. More selectivity to sensory and para- caine not infrequently gives rise to 
sympathetic nerve fibers and less selec- unpleasant side reactions on the general 
tivity to the motor nerves. Hence condition of the patient. (The fault 
lessened discomfort to the patient cannot be laid at the door of epineph- 
subjectively. rine alone.’ ’’ 

‘*7, Lessened likelihood of ‘‘hangover,’’ 
itching, and paresthesia when the drug 
is wearing off. 

‘*8, In infiltration it is more expansive to 


adjacent teeth. In mandibular blocks, 
it is more effective in the premolar 


area, 
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‘*9, It has possibilities of being a surface 
or topical anesthetic. 

‘*10. In eases of toxic reactions to procaine, 
Xylocaine is well tolerated. 

‘11. In instances of procaine dermatitis, 
Xylocaine is indicated.’’ 


Disadvantages 


The duration of anesthesia seems to be longer than procaine. To the ambulatory 
patient in dentistry this might be an inconvenience. 


Author’s Summary 

‘1, The anesthetizing effect of Xyloecaine clearly excels that of procaine. This is 
particularly evident in stubborn cases. 

‘2. The rapidity with which it takes effect is considerably greater than that of 
procaine. 

‘*3. In infiltration it is more expansive to adjacent teeth. In mandibular blocks, 
it is more effective in the premolar area. 

‘*4, Local tissue reaction and general side reactions are extremely rare. 

‘*5. In contradistinction to procaine, Xylocaine gives anesthesia effect without the 
addition of epinephrine. 

‘*6. Postinjection reactions are rare. 

‘*7, The selectivity of the drug to the sensory and parasympathetic nerve fibers in 
preference to the motor nerves make it more comfortable to the patient subjectively. 

‘*8. In cases of procaine dermatitis, Xylocaine can be used without reaction.’’ 

oe ee 


ORAL PATHOLOGY 


Sclerosis of the Severed Lingual Nerve. H.C. Mitchell. Modern Dentistry 17: 21, April, 
1950. 


An unusual and instructive case is reported with comments of the editor, Dr. Mendel 
Nevin. 

Case History 

‘In 1929 a law student, male, nineteen years of age, visited a dentist for removal 
of impacted lower right third molar, For a period of six months following the extraction, 
the right side of the tongue was without sensation. Later a very slight sensation was 
observed but normal sensation did not return. The right side of the tongue seemed thick, 
always in the way and interfered with speech. Upon touching the gum tissue at the 
distolingual angle of the second molar, a sharp pain would shoot along the right side of 
the tongue to its tip. The pain would shoot upward to the right eye causing a flow of 
tears. Appearance of gum tissue was normal and tadiograph revealed nothing helpful to 
the diagnosis. 

‘<Tn the removal of the impacted lower third molar, could the lingual nerve have been 
partially severed and a portion deflected upward in such a position as to prevent it from 
forming a union with the main body of the nerve? Could a tumor have formed on the 
end of this offshoot and be enclosed within the gum tissue? 

‘¢Under local anesthesia all of the soft tissue in the region of the trigger zone was 
removed. Macroscopic examination of this tissue revealed a portion of semisolid material 
which appeared to be in the process of ossification. Laboratory examination was not made. 

‘*Healing was uneventful. Sensation on the right side of the tongue soon returned 
to normal. Trigger zone no longer was present since probing with a blunt instrument 
produced sensation no different from the opposite side of the mandible. The operation 
took place three months ago and former symptoms have not reappeared. 
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‘“Severance of the lingual nerve during the extraction of a lower third molar, espe- 
cially when impacted, is not an uncommon occurrence. This nerve travels down laterally 
and lingually to the apices of the third molar on its way to supply sensation to the ante- 
rior two-thirds of the tongue. It is quite evident that when this patient’s tooth was 
removed the lingual nerve was severed because of the numbness which ensued and per- 
sisted for a period of six months. 

‘*It is also apparent that partial regeneration of the lingual nerve followed but rather 
unusual complications arose. Generally, in such cases, regeneration takes place gradually 
with a restoration of normal sensation. This is particularly true when the wound is clean 
and both ends of the nerve are in contact. 

‘*When the inferior alveolar nerve is severed, regeneration is assured because the 
mandibular canal prevents displacement of the severed ends thus facilitating coaptation. 
Reunion of the severed ends of the inferior alveolar nerve has been demonstrated in the 
treatment of tie douloureux where this nerve is sectioned and after a period of time 
complete regeneration takes piace. 

‘*Regeneration of a severed lingual nerve does not take place readily in the presence 
of pathological involvement. In such cases the severed portions are not always posed end 
to end; consequently regeneration will depend largely upon the character of the wound 
and the relationship of the nerve ends to one another. If the severed portions are widely 
separated, union is very much delayed and in some cases not effected at all. A neuroma 
may result with tumor cells composed largely of nerve cells and nerve fibers. 

‘*TIn the case of Dr. Mitchell’s patient let us examine the symptoms and attempt a 
rational analysis of the facts presented. Partial regeneration of the lingual nerve was 
observed six months after the removal of the lower third molar but the tongue seemed 
thick to the extent that it interfered with speech. Stimulation of the gum at the disto- 
lingual angle of the second molar elicited sharp pain at the side of the tongue to its tip 
accompanied by painful lacrimation of the right eye. 

‘*Tt is apparent that the severed ends of the lingual nerve were widely separated 
and instead of union an inflammatory process occurred resulting in a neuroma and the 
formation of sclerotic tissue. This conclusion is borne out by the fact that upon removal 
the tissue appeared semisolid and tumor-like. The removal of the sclerotic tissue enabled 
the nerve ends to reunite with the establishment of normal sensation. The trigger zone 
also disappeared. 

‘*Tt is noteworthy that following surgical intervention recovery was evident in a 
period of several months while the pathological condition persisted for twenty years. 

‘*The hyperesthetic condition of the lingual nerve in the sclerotic area acted as a 
trigger point and upon stimulation caused pain along the side of the tongue to its tip. 
The painful lacrimation may be due to sympathetie stimulation of the ophthalmic division 
of the trigeminal nerve. 

‘‘Dr, Mitchell’s case is extremely interesting not only because of the unusual symp- 
toms but also because of the successful termination following removal of the sclerotic 
tissue. It is unfortunate that the patient had to wait two decades for relief. 

‘<TIn order to avoid unpleasant complications in extraction of mandibular teeth, care 
should be taken not to fracture the lingual alveolar plate which may carry with it the 
lingual nerve. If the nerve is severed, it should be detached from bone very carefully 
and placed in position, the ends in coaptation.’’ 


T. J. C. 


An Extraordinary Case of Total Bone Resorption on the Mandible. H. Zinner. Ztschr. f. 

Stomatol. 46: 556, 1949. 

The patient, now 53 years old, was examined first in 1944, when he felt light pain 
on both sides of the mandible. A pressure-sensitive spot revealed, on x-ray examination, 
a circumscribed radiolucency and a depression 4 em, long and 1 em, deep. The biopsy 
showed reticular young bone formations, partly cartilaginous tissue. No evidence of 
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malignant disease was present at the end of 1944, the excision of a nodule from the left 
submandibular region revealed nothing but an unspecifically inflamed hyperplastic lymph 
node. 
In 1945 x-rays showed extensive structural changes of a chronic osteitis. In 1946 
a large destruction of the angle of the jaw and ramus was noted, with a change in profile 
toward the ‘‘bird-profile,’’ and the lower face had become narrower. In 1947 no man- 
dibular bone could be palpated anymore, deglutition was difficult because of the deep-sunk 
position of the tongue, and phonation was very unclear. Only small rests of bone remained. 
Very recently, a tracheotomy had to be performed because of danger of asphyxia. Since 
the tongue, hyoid, and thyroid bones were dislocated downward, the operation was entirely 
atypical, and was done at the height of the jugular; the isthmus of the thyroid gland 
had to be eut. 
R. H. B. 


Ueber eine seltene Form von hypophysirem Zwergwuchs mit diffuser Sklerodermie. (A 
Rare Form of Hypophyseal Dwarfism With Diffuse Scleroderma.) P. Kranz. Deutsche 
zahnirztl. Ztschr. 4: 1420, 1949. 


A 15-year-old boy weighing 19 kilograms had lost considerable weight in spite of 
good appetite and digestion. His head was large, square, mirror smooth, and hairless. He 
had areas of pigmentation in the cervical region, and a network of extended veins were 
present in the immovable skin of the temple, face, and head. The eyelids were coarse and 
leathery. The ears were abnormally large, the cartilage of the ear hard as bone. The 
face was small and senile with receding chin; the mouth could not be closed nor opened 
more than 1 cm. The incisors were strongly developed, normal in form and color. The 
muscles were contracted in the region of the jaw and joints. The teeth could be opened 
only 3mm. His thoracie cage was small, the extremities thin, his gait wabbly, with knees 
bent and legs spread apart. Genitals were rudimentary and so were his fingernails and 
toenails. His voice was high and his intelligence normal. 

This is a case of early senility in an individual with arrested develomenpt which 
was first described by Gilford (1899) as progeria. It is due to a pluriglandular insufficiency 
in which the scleroderma was probably brought on by an increased secretion of thyrotropic, 
parathyrotropic, and adrenotropic hormones, and a decrease of gonadotropic, interrenotropic, 
and corticotropic hormones of the hypophysis. 

H. R. M. 


Some Observations on Dental Conditions in Papua, New Guinea, 1947, With Special Refer- 
ence to Dental Caries. Barbara Sinclair, D. A. Cameron, and N. E. Goldsworthy. 
Australian J. Dent. 22: 151, 1950. 


Summary and Conclusions 


Dental caries exists in each of the three groups of New Guinea natives which were 
studied. Its incidence is, however, much lower than that usually observed among most 
‘*eivilized’’ peoples. 

The incidence of the disease is different in each of the three villages. It was lowest 
among the inhabitants of Korovagi (sago-staple diet), next lowest among those of Kava- 
taria (yams and fish), and greatest among those of Patep 11 (sweet potato). 

The relative incidence of the disease is sometimes different in the two dentitions. 
Thus in Patep 11 the incidence of caries of the deciduous teeth is quite low, while that of 
the permanent teeth is considerably higher. On the other hand, in Kavataria this relation- 
ship is reversed. 

The incidence of caries of the approximal surfaces of the teeth is very much lower 
in New Guinea natives than in civilized peoples. The incidence of caries of pits and 
fissures is also lower in New Guinea natives. The difference between native and civilized 
peoples is, however, smaller in relation to caries of pits and fissures than in relation to 
caries of the approximal surfaces. 
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Differences in the characteristics (e.g., age-distribution, clinical features, and surface- 
incidence) of lesions classified as caries suggest (a) that the disease manifests itself in a 
number of different forms and (b) that differences in the form of the disease exist not 
only as between native and civilized peoples but also as between groups of native peoples 
exposed to dissimilar environments, 

It is very desirable, therefore, that we should attempt both to define dental caries 
more satisfactorily and to describe more accurately the criteria (clinical, histopathologic, 
chemical) necessary for its certain recognition. 

The association between the presence or absence of Lactobacillus and the presence 
or absence of caries is statistically significant. 

Persons with earies who had Lactobacillus showed on the average nearly 50 per cent 
more (a) carious teeth (standing) and (b) carious tooth surfaces (on standing teeth) than 
did those persons with caries who had no Lactobacillus. 

The results of observations by some other members of the survey party have been 
summarized and discussed. 

The main difference between the general diet of the New Guinea people as a whole 
and that of white people in urbanized societies lies in the complete absence from the 
former of soft, sweet food made from refined (denatured) ingredients (e.g., white flour 
and white sugar). 

The general nutrition was least satisfactory in Korovagi and most satisfactory in 
Patep 11 and Kavataria; yet the incidence of caries was greatest in Patep 11 and lowest 
in Korovagi. 

The average calcium intake for the population seems to be low by our standards, yet 
only a few cases of mild rickets were observed (radiological evidence). 

On the assumption that the absence of evidence of rickets is evidence in favor of 
an adequate intake of calcium and of vitamin D and in the light of the fact that there 
seems to be a deficient intake of calcium in the postweaning period of early childhood, 
it appears that the intake of vitamin D is certainly not deficient. 

A. od. Me 


A Short Note on Fluorine in Selected Waters. Pamela B. Jones. Australian J. Dent. 22: 
152, 1950. 
Samples of drinking water were collected from five villages and analyzed for their 
content of fluorine, calcium, magnesium, and for their permanent hardness. The results are 


shown in Table 39. 


TABLE 39, ANALYSES OF SAMPLES OF POTABLE WATERS FROM FIVE VILLAGES 





HARDNESS 
MONTH OF FLUORINE CALCIUM MAGNESIUM AS Caco, 











VILLAGE SOURCE COLLECTION (P.P.M.) (P.P.M.) (P.P.M.) (P.P.M.) 
Boytalu Spring October 0.55 73.5 0.0 240 
Busama Spring August 0.55 6.0 1.0 50 
Kavataria Spring September 0.45 77.2 32.6 340 
Korovagi Wall near River October 0.20 4.5 4.4 60 

Purari 
-atep 11 Mountain stream August 0.40 10.2 4.0 90 
Patep 11 Mountain stream August 0.30 11.8 4.0 90 


It is now well known that an inverse correlation exists between the fluorine content 
of the domestic water and the incidence of dental caries. Dean and his associates have 
shown this relationship for drinking water with a fluorine content ranging from 0.0 to 
3.1 parts per million. Attempts to correlate the incidence of caries in these villages with 
the fluorine content of the drinking water were therefore made. On the basis of the per- 
centage of carious teeth per village, the results for the three villages are shown in 
Table 40. 
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TABLE 40. CORRELATION OF THE INCIDENCE OF CARIES WITH THE FLUORINE CONTENT 
OF DRINKING WATER 





FLUORINE (P.P.M.) PERCENTAGE CARIOUS 
VILLAGE TEETH PER VILLAGE 
-atep 11 0.35 
Kavataria 0.45 
Korovagi 0.20 





However, since no records of the missing teeth existed and since no control of vari- 
ables, such as age, sex, diet, race, and climate, was possible, no satisfactory correlation 
could be made. Notwithstanding the lack of significant correlation between the incidence 
of caries and the fluorine in the drinking water, these fluorine figures are of interest in 
that the average figure (0.4 p.p.m.: 6 samples) is distinctly higher than the average figure 
(0.2 p.p.m.) for a series of waters from New South Wales. Admittedly, the number of 
New Guinea waters analyzed is small, but the results indicate that it might be of value 
to extend the survey to include a greater number of water supplies. 

An J. A 


Beitrige zur chemischen Zahnuntersuchung. (Contribution to the Study of the Chemical 
Structure of Teeth.) Th. v. Fellenberg and Hch. Schmid. Schweiz. Monatschr. f. 
Zahnh. 59: 780, 1949. 


‘*(1) The hydroxyapatite of the dental enamel is clearly better soluble in acids than 
the fluorapatite, which is demonstrated by experiences attacking in successive steps the 
pulverized enamel, which has been treated by sodium fluoride. The first dissolutions do 
not contain but very little fluorine while the proportion of the latter is increased in the 
residue. The fluorapatite is not bound to the hydroxyapatite. 

‘*(2) Contrary to what might be expected, enamel or dentine powder from caries- 
resistant teeth are more soluble than from caries-susceptible teeth. The explanation is 
that the harder a body is, the finer it is pulverized by abrasives like diamond stones, and 
therefore has a larger contact surface with the liquid surrounding it, and hence, the more 
pronounced acid solubility. 

**(3) The authors do not believe in an organic fixation of fluorine in the tooth, for 
the following reasons: 

‘*(a) The parathyroid glands, governing the calcification of bone and teeth, do not 
contain fluorine. 

‘*(b) In an organotherapeutical compound ‘Vaduril’ one finds traces of inorganic 
fluorine, but no organic combination. 

‘*(e) No trace of fluorine is gathered from the dissolution of enamel proteins by 
acetic acid. 

‘*(d) The fluorine of finger- and footnails is also combined with to an apatite, since 
nails also contain Ca and P,O,. 

‘*(e) In nature, never a trace has been found of organic combination of chlorine or 
fluorine. 

‘*(4) As a rule, the organic substance of the tooth consists of proteins only. Traces 
of fats have been found in a tooth of a woman 63 years old. Since the quantity of proteins 
decreases with age, this tooth was able to absorb fat. 

‘¢(5) The proteins of the tooth consist of 3 fractions: glutin, soluble in acetic acid, 
collagen which can be eliminated heating to 120° C, in the autoclave, and the keratin, last 
organic unsoluble residue. 

‘*The enamel of deciduous teeth is richer in proteins than the enamel of permanent 
teeth, chiefly in glutin. The enamel of caries-resistant teeth is richer in proteins of all 
three kinds than enamel of carious teeth. The dentine, much richer in proteins than enamel, 


shows similar differences.’’ 
z. Ft. B. 
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Comparative Studies of Streptomycin and Penicillin in the Treatment of Infections of the 
Oral Mucosa. S. L. Rosenthal and G. E. Winter. J. D. Res. 29: 237, April, 1950. 


In studying the relative efficiency of penicillin and streptomycin solutions in con- 
trolling bacteria in acute infections of the oral mucosa (Vincent’s infection), a solution 
G, 20,000 U. per ¢.e. of distilled water, and streptomycin, 100 mg. per c.c. of distilled water, 
was used, 

‘*Acute uleerous Vincent’s infection was selected for comparative observations. 
The lesions were confined to the gingivae. The patient rinsed the mouth with 5 ounces 
of tap water for one minute to remove debris. Cotton rolls and a saliva ejector isolated 
the maxillary and mandibular gingivae, and the tissues were dried with warm air. If 
the cotton rolls became saturated with saliva, they were replaced. The medicament was 
applied with a glass syringe and a blunt curved gold-plated needle to all lesions, inter- 
dental spaces, and gingival sulei. The tissues were kept moist with the antibiotic for 15 
minutes. While the quantity necessary for this process varies from 3 to 5 ¢.c. depending 
upon the size of the mouth, we used 5 ¢.c, in every case in order to standardize the pro- 
cedure. The patient rinsed his mouth on completion of treatment. He received no in- 


structions concerning smoking, diet, tooth brushing or home care. 


‘All patients with Vincent’s infection complained of pain, gingival tenderness, fetor 
oris, bleeding, salivation, and malaise. Interdental papillae were eroded with necrotic 
edges. The marginal gingiva was dark and edematous. Twenty-four hours after treatment 
there was great amelioration in every instance. The tissues could be squeezed without 
acute discomfort, and solid food was chewed comfortably. Ulceration, fetor, and excess 
salivation had disappeared. The gingivae were lighter in color, although the margins and 
interdental papillae were red and edematous, Those patients treated with penicillin re- 
ported that relief from subjective symptoms appeared 4 to 12 hours after treatment. 


Streptomycin relieved the symptoms in 2 to 6 hours.’ 


Authors’ Conclusions 


‘*]. Both penicillin and streptomycin solutions in appropriate concentration are 
effective topically for treatment of the bacterial phases of acute Vincent’s infection and 
pericoronitis. 

‘2. Streptomycin is more rapid in action and can be stored for a longer time.’’ 


2 G 
ORAL MEDICINE 


Vincent’s Angina—Treatment With Penicillin by Atomizer. A. E. Fishman. M. Rec. 
161: 356, June-July, 1948. 





A simple and pleasant method of local administration of penicillin to the buccal 
mucous membrane for the treatment of Vineent’s angina is deseribed. <A _ solution of 
100,000 units to 30 e.c. of distilled water or isotonie sodium chloride solution is sprayed 
into the mouth and on the gums by ordinary atomizer every two hours. Twenty patients 
were treated, of which only four required treatment longer than four days for complete 
recovery. The described method is particularly advantageous for use in children because 
of the ease of administration as compared with topical application and the use of mouth- 
washes, injections, and lozenges, 


Fy. Be 


Uses and Abuses of Penicillin. Paul A. Bunn. New York State J. Med. 49: 2059, Sept. 1, 
1949, 
From the Syracuse University College of Medicine, Bunn states that ‘‘for therapy 
of infections caused by most gram-positive and a few gram-negative organisms, penicillin 


continues to be the most effective, the most powerful, and the safest antimicrobial agent 
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that has been given to the physician.” The one aim in therapy is to concentrate a maxi- 
mum dose of penicillin at the site of infection and to maintain it at a given level as long 
as necessary. Because of rapid elimination of the drug, it has been difficult to maintain 
a continuous optimal blood level, but in the relatively insoluble salt procaine penicillin 
combined with either the sodium or potassium salt of penicillin G, the benefit of delayed 
removal is provided. Penicillin G in aqueous solution given in large doses intramuscularly 
twice or thrice daily works well in the therapy of many acute infections. Large doses at 
widely separated intervals are now routine in management of infections due to highly 
sensitive organisms. 

Abuses are too common in penicillin therapy. Some 60 per cent of all hospital pa- 
tients receive penicillin regardless of their need for it. ‘‘ Penicillin is not a routine diag- 
nostic tool and its indiscriminate administration for fever, alone or before an accurate 
diagnosis is made, can only be condemned.’’ All antimicrobial therapy is merely a front 
line of defense to hold out against the enemy until natural body forces take over. ‘‘ Peni- 
cillin should not be used as a substitute for thinking.’’ One must not ‘‘mask’’ the diag- 
nosis by too early or too excessive use, save in extreme instances when life is in danger. 


T. 3.0. 


Contact Dermatitis From Procaine Penicillin. Roy L. Kile. Arch. Dermat. & Syph. 61: 
484, March, 1950. 


Contact reactions to procaine penicillin G are to be expected inasmuch as both pro- 
caine and penicillin are fairly common sensitizers. To focus attention on this possibility, 
the following case of contact dermatitis is reported. 

‘fA, R., a white man aged 43, was a research chemist for a pharmaceutical concern. 
Two weeks before I saw him on April 9, 1948, he acquired a dermatitis over his fingers, 
face and neck. There was intense itching. He had never had a previous skin problem. 
He was suspicious of procaine penicillin G inasmuch as he had begun working with this 
preparation a few days before his eruption began. Also, he had had considerable im- 
provement in his condition during several days when he was away from the substance. 
He had previously worked with both procaine and penicillin with no ill effects. 

‘*He presented a patchy, erythematous eruption about the neck and over the face. 
It was more pronounced on the sides of his nose and adjacent cheeks in the ‘seborrheic’ 
area. Over the sides of his fingers he presented several patches of grouped vesicles. 
There were several fissures on the tip of each index finger. 

‘*He avoided procaine penicillin G for several days and had decided improvement. 
Then he worked in the same laboratory next to a worker who was handling this material 
and acquired new lesions in the same areas. These have since subsided. 

‘*On April 13 patch tests were made with (1) 5 per cent penicillin solution, (2) pro- 
caine penicillin G powder (poorly soluble) and (3) procaine 5 per cent solution. The tests 
were done on both forearms simultaneously. In twenty-four hours the patient presented 
a decided erythema to the test with procaine and a Jess pronounced reaction to both peni- 
cillin and the procaine penicillin G. The same results occurred on both forearms. There 
was a mild focal flare of the facial dermatitis with the reaction on his arms. 

‘‘This man was undoubtedly sensitive to procaine. The less decided reaction to the 
procaine penicillin G may have been due to the fact that this preparation is less soluble. 
It is obvious that the contact dermatitis resulted from sensitivity to procaine penicillin G.’’ 

Z. a. G, 


Aureomycin in Treatment of Some Dermatoses. H.M. Robinson. Arch. Dermat. & Syph. 

61: 384, March, 1950. 

Aureomycin is an antibiotic which is dispensed in capsule form, 250 mg. per capsule, 
for oral treatment and in sterile rubber-stoppered bottles, 50 and 100 mg. per bottle, for 
intravenous administration. With each bottle of the drug, a similarly rubber-stoppered 
bottle of special diluent (131 mg. L[—J]-leucine, 2.5 c.c. of diluent for each 50 mg. of 
aureomycin) is supplied. 
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‘*In this series of cases, the drug was administered by mouth (1 capsule four times a 
day), by intravenous injections (100 mg. either every four hours or once a day or, as a 
supporting dose, once a week) or by oral and intravenous methods combined. Intra- 
muscular injections were tried and discontinued because of the severe pain experienced 
at the site of the injection. 

‘‘In the group of persons with erythema multiforme, there were 9 patients. Of these, 
all but 1 responded satisfactorily, with involution of lesions within three to eight days’ 
time. Only 1 patient in this group actually had a refractory condition. This last-mentioned 
patient had had four attacks each year for the past five years, and each attack had lasted 
from three weeks to three months. The lesions on the lips and mouth made eating almost 
impossible. When this patient presented himself before one of the dermatologists at the 
Veterans Administration Clinic, he was referred to me for treatment with aureomycin. 
He was hospitalized at the University Hospital, and the treatment was begun with com- 
bined intravenous and oral therapy, the intravenous course consisting of 50 mg. of aureo- 
mycin every four hours, supplemented with 250 mg. given by mouth every four hours. 
Within three days, his mouth became less painful and he could eat. In eight days’ time, 
all lesions on the hands, trunk and mouth had entirely healed, the only residua being ex- 
foliating areas. This patient continued to receive aureomycin by mouth and once a week 
by intravenous injection. After being entirely free of the eruption for four weeks, he 
suddenly began to show a few papulovesicles which did not respond to aureomycin given 
by mouth. Unfortunately, this patient would not permit administration of aureomycin 
intravenously because he had had a painful extravasation two weeks before the recurrence 
and refused to run the risk of another similar experience. 

‘*Excellent results were obtained in treatment of the 3 patients with benign mi- 
grating plaques of the tongue. The first patient in this group was given aureomycin by 
mouth because no other treatment had ever been satisfactory in our experience. Sur- 
prisingly, all lesions had disappeared in one week. The following week, lesions reappeared. 
Aureomycin treatment was again instituted and continued, with good results. Because 
of the good result obtained in the first patient, another patient who had the condition for 
eleven years was written to and asked to come back if the condition was still present. 
This patient had had radium plaque treatments to the lesions on the tongue, cauterization 
with liquefied (88 per cent) phenol, administration of an arsenic preparation internally 
and ultraviolet irradiation of the tongue, all without avail. He returned, presenting a few 
plaques on the margin of the tongue and two deep fissures. This patient was given aureo- 
mycin capsules and returned the following week with the tongue almost entirely well. 
All plaques had disappeared, and the fissures had almost completely disappeared. This 
patient stated of his own accord that this treatment had given him more relief and better 
results than all other forms of therapy that he had received. A third patient who had 
suffered with the tongue condition for several years was given enough capsules for one 
week’s treatment (28 capsules). As she lives 44 miles away, she was asked to report by 
mail after the last capsule had been taken. She wrote, ‘It is a real relief to see my tongue 
clearing up after eight years.’ Two weeks later, lesions began to return. She was advised 
to continue treatment over a longer period. She returned two weeks later, her tongue 
almost well. She is being continued on treatment with aureomycin.’’ 


T. J. . 


Old Dermatologic Drugs Which Should Be Retained. M. R. Caro. Arch. Dermat. & Syph. 

60: 1087, December, 1949. 

‘“For Vincent’s infection of the mouth the administration of penicillin troches is no 
doubt the most effective local treatment. It is a mistake, nevertheless, for one to form the 
habit of using penicillin routinely in all oral conditions. In most of them nothing is 
accomplished by penicillin that cannot be performed as well and more safely by mild mouth 
washes, such as sodium bicarbonate, magnesia magma or the N. F. antiseptic solution. 
As a local astringent a mixture of kino tincture and myrrh tincture has a well founded 
reputation. ’’ 


T. J.C. 
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South American Blastomycosis (Lutz’s Disease). L. Bogliolo. Arch. Dermat. & Syph. 
61: 470, March, 1950. 


Two cases are reported of South American blastomycosis in which penetrations seem 
to have taken place along the teeth and through the periodontal tissues. 


Report of Cases 

‘*Case 1—L. C. 8., a male Brazilian 55 years old, was interned in October 1946 in 
the ear, nose and throat clinic of the Faculty of Medicine at Belo Horizonte. 

‘*There was nothing of importance in the patient’s remote anamnesis. The disease 
seemed to have started in January 1946, when, the patient stated, some of his teeth 
(apparently the lower incisors) had been painful on contact and during mastication and 
when subjected to heat or cold. There had been no earies. Later these symptoms had 
spread to the upper teeth and to the molars. The teeth had become loose, and the patient 
stated that he had felt as if they were abnormally long. At the same time the gums had 
swelled and become turgid. The patient did not say whether they had been hyperemic 
but affirmed that he had observed no ulcerations. Then had followed tumefaction, but 
not ulceration of the mucosa of the right cheek. The patient could not state whether at 
that time there had been increase in volume of the lymph nodes in the suprahyoid, pre- 
auricular and sternocleidomastoid regions. In February 1946 he had consulted a physician 
who had made the diagnosis of alveolar pyorrhea. In July of the same year another 
physician had confirmed the diagnosis and 17 teeth had been extracted from the two 
dental arches. The wounds resulting from the extractions did not cicatrize, but ulcerations 
which spread to the mucosa of the cheek and lips appeared. When I examined the pa- 
tient on Oct. 5, 1946, the gums and the left half of the mucosa of the upper and lower lips 
were ulcerated. The ulcerations were shallow and had a granular (moriform) base. The 
clinical picture was typical of the disease. The submaxillary lymph nodes were hard and 
mobile. It is interesting to note that the patient stated that the ulceration on the lower 
lip had appeared after an injury to the lip produced by one of the affected teeth during 
mastication; the ulceration on the upper lip was posterior to that on the lower and ap- 
peared symmetrically. There were no modifications in the palate, tonsils and other oral 
annexes or of the pharynx or larynx. A teleroentgenogram made on October 17 showed 
miliary nodules in both lungs, more numerous in the upper lobes. 

‘*On October 5 a fragment of the mucosa of the right cheek was taken away. His- 
tologic examination (biopsy 5714) showed the condition to be a blastomycosis, although 
the fungus in the tissues did not show the characteristic features of the species (multiple 
gemmation, erroneously called cryptosporulation and also exogenous sporulation). It 
was impossible from the histologic examination for me to make a positive diagnosis of 
South American blastomycosis; only the generic one of blastomycosis was feasible. On 
October 10 scrapings from the base of the ulcer on the mucosa of the cheek were cultivated 
in Sabouraud’s glucose medium and typical colonies of P. brasiliensis were obtained. On 
the same date the left lower canine and premolar teeth were extracted (no caries; only 
a simulation of alveolar pyorrhea). In the premolar tooth was an apical granuloma, frag- 
ments of which with scrapings of the two alveolar cavities were cultivated in Sabouraud’s 
glocuse medium; typical colonies of P. brasiliensis were obtained. The histologic examination 
showed (biopsy 5750) that the teeth were untouched, but in the periodontal tissues and 
on the nonuleerated gingival border there were small granulomas of epithelioid structure 
separated one from another by dense connective tissue and consisting of giant cells, histio- 
eytes of epithelioid type and very few lymphocytes. Both in the giant cells and in the 
intercellular spaces there were numerous fungus cells showing simple budding. 





‘Case 2.—J. A. C., a Brazilian man 22 years old, entered hospital Santa Casa da 
Misericordia at Belo Horizonte on July 14, 1946. 

‘‘The patient stated that the disease had begun about two months previously with 
swelling of some lymphatic glands in the left half of the suprahyoid region. Later other 
swellings had appeared in glands of the same region, the sternocleidomastoid region, the 
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supraclavicular region and the axillary region. About ten days before, a papular lesion had 
appeared on the neck. This lesion on examination was seen to be 0.5 cm. in diameter and 
covered with a thin scab. Another lesion appeared on the upper lip near the nasal septum; 
the lesion immediately ulcerated and took on a vegetative form. On further examination 
the inguinal lymph nodes were found to be increased in size. Some of these lymph nodes 
were hard; others, especially in the suprahyoid and sternocleidomastoid regions, were soft 
and at times fluctuating and suppurating. Many of the patient’s teeth were carious, and 
the second molar of the left portion of the lower jaw showed an apical granuloma. 

‘*Otorhinolaryngologic examination showed complete absence of the lesions in the 
nose, mouth and annexes (except for the carious teeth), pharynx and larynx. Roentgeno- 
logic examination did not show any changes in the lungs or mediastinal organs. On direct 
examination no trace of fungus was found in the feces. 

‘*P. brasiliensis was isolated not only from the scrapings of the second left lower molar, 
as was previously stated, but also from the pus of the lymphatic glands. Histologic examina- 
tion (biopsy 5591) demonstrated the presence of the fungus in the papular lesion on the 


neck,’’ 


z & G 


Untoward Effects of the Newer Drugs. John H. Talbott. New York State J. Med. 48: 
280, Feb. 1, 1948. 


Dr. Talbott, of the Buffalo General Hospital, records his observations on patients 
treated by the newer methods. 

Penicillin produces reactions, chiefly in the skin, which subside when the drug is 
withdrawn. When penicillin is given intrathecally, the symptoms are more toxic and irri- 
tant. This reaction seems to depend more on quantity than on concentration. When ap- 
plied topically to the skin penicillin is likely to lead to disturbing symptoms; therefore, 
it should as a rule be used only parenterally. In patients with lesions of tertiary syphilis, 
the Herxheimer reactions are high. 

Streptomycin should not be used when other agents without the untoward symptoms 
due to this powerful drug are equally effective. After all, streptomycin is merely bacterio- 
static. Vertigo, tinnitus, and deafness are sometimes considerable; the latter may be 
permanent, 

Sulfonamide drugs may be toxic and may give rise to mechanical and allergic dis- 
turbances. They may cause sensitization of the skin and may reduce the number of red 
blood cells, white blood cells, and platelets. Acute hemolytic anemia may occur. Nerve 
conditions, such as optie and peripheral neuritis, are seen, as are psychoses and hallucina- 
tions. Damage to the liver or the kidneys may be considerable, the former especially in 
children. Therefore, sulfonamide drugs should not be prescribed indiscriminately, and 
only optimal amounts should be given. 

Diphenhydramine hydrochloride (benadryl hydrochloride) may cause drowsiness, 
nervousness, fatigue, nausea, blurred vision, edema, or chills. Fortunately, the body pre- 
sumably does not store up this drug and the possibility of cumulative action is minimal. 

Meperidine hydrochloride (demerol hydrochloride) should not be given intravenously 
because of the pronounced drop in systolic and diastolic blood pressure which may follow. 
Symptoms are similar to those previously mentioned but do not persist. The usual dosage 
is 100 mg. not oftener than every three hours. Addiction is possible, since the patient 
may continue the use of the drug for relief from pain. 

Thiouracil produces a great variety of symptoms, which quickly disappear on with- 
drawal of the drug. However, leucopenia and agranulocytosis may be serious, since at 
least 30 per cent of the patients afflicted with the latter condition die. Blood counts 
should be made weekly or oftener. 

Trimethadione (tridione) is useful in petit mal, but deaths have followed in cases 
of blood dyscrasias. Again, a frequent blood count should be made. 

BAL (British antilewisite) is given in arsenic, mercury, and other metal poisonings. 
Symptoms like those previously mentioned, but temporary, may be observed. 
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Nitrogen mustard (methyl-bis [§-chloroethyl] amine hydrochloride) is given for 
neoplasms but must be kept away from the skin. It can be run into a vein during in- 
fusion with few untoward symptoms, especially when the patient has been fasting for 
twelve hours or more. 

To summarize, these drugs may have disturbing or even dangerous sequelae; therefore, 
one should proceed with caution. One must know when to stop. All untoward effects 
should be reported to the manufacturer or to the medical profession for the guidance of 
other physicians. The newer drugs are bound to increase in number. We all must practice 
continued vigilance, 

7 2..%. 


Comparative Analysis of the Mucocutaneous-Ocular Syndrome. H. M. Robinson and F. R. 
McCrumb. Arch. Dermat. & Syph. 61: 539, April, 1950. 


Frequent reference has been made in the literature relative to a syndrome of un- 
known etiology consisting of lesions occurring in the eyes and mouth and on the genitalia. 
This syndrome has been called by various authors Behcet’s disease, Stevens-Johnson dis- 
ease, Reiter’s disease, and ectodermosis erosiva pluriorificialis. 

Behcet’s Disease 

Oral Lesions.—The chief clinical manifestations in the mouth consisted of painful, 
aphthous ulcers. These lesions were discrete, variously sized and shaped, and might be 
found on the lips and tongue and gingival and buccal mucosa, 

Reiter’s Disease 

Oral Lesions.—Warthin is the only author who has reported oral lesions. One of his 
patients had superficial ulcerations with bloody crusts on the lip and on the adjacent buccal 
membranes, and another of his patients had severe canker sores in his mouth for four 
days prior to reporting for examination and treatment. 

Stevens-Johnson Disease 

Oral Lesions.—The oral lesions have been primarily of a vesicular or bullous type, 
with ulceration, blood crusting, and fissuring. Edema of the affected parts has been re- 
ported as an outstanding feature, and formation of pseudomembranes is presumably 
typical. Extensive ulceration of the pharynx has also been reported, with dysphagia and 
excess salivation as accompanying features. 

Ectodermosis Erosiva Pluriorificialis 

Oral Lesions.—Lesions of oral and other mucous membranes are almost always of the 
vesicular or bullous type with or without subsequent ulceration. There may be extensive 
erosion of the gums, tongue, buccal mucosa, and pharynx, with severe edema and difficulty 
in swallowing and breathing. It was because cf the pronounced buccal involvement that 
Fiessinger and Rendu stated the opinion that they were dealing with a new clinical entity. 
Klauder expressed the belief that the term ‘‘ectodermosis erosiva pluriorificialis’’ should be 
applied to those cases of erythema multiforme with severe involvement of oral and other 
mucous membranes, 





Reference 


1, Warthin, T. A.: Reiter’s Syndrome, Am. J. Med. 4: 827, 1948. 
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Tuberkulose im Bereiche der Mundhéhle und der Kiefer. (Tuberculosis of Oral Cavity 
and Jaws.) R. Hotz. Schweiz. Monatschr. f. Zahnh. 59: 712, 1949. 


In the oral cavity, contact with sputum containing tubercle bacilli can lead to in- 
filtrations which rapidly disintegrate into superficial ulcers with uneven borders, grayish- 
white in color, surrounded by yellow nodules. They are secondary infections of patients 
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with general tuberculosis. Affections of maxillary and mandibular bone are comparatively 
rare, and are mainly found on the zygomatic process with a clinical picture similar to 
osteomyelitis. It is of benign character and heals leaving heavy sears. In the mandible, 
the most frequent localization is the mandibular angle. Here, too, osteomyelitis and 
actinomycosis are important in the differential diagnosis. 

The primary infection in the mouth is more frequent than it was formerly believed. 
The gates of entry are the alveolar gingiva or, more frequently, the tonsillar erypts. In 
the former, the respective regional lymph nodes are the mandibular and submental ones; 
for the latter, the profound and superficial cervical nodes and the retropharyngeal nodes, 
which enable us to localize an already healed primary focus. In a later state, pinhead 
nodules, appearing yellow under a glass spatula, appear around the primary focus. It is 
designated as lupoid because of its similarity to lupus vulgaris of the epidermis. 

The gingival infection of tuberculosis is found mainly in children from 6 years up; 
the mode of infection is mostly alimentary, by milk and milk products, although the in- 
fection with the human type of tubercle bacillus also exists. At the age of 0 to 15 years, 
one respiratory infection is found as against three alimentary infections; later this relation 
is reversed and is 10 to 1, ten times as many respiratory infections. In the cervical nodes 
85 per cent bovine type was found at the age of 0 to 5 years, and only 48 per cent at the 
age of 5 to 15 years. Diagnosis is easy in typical, completely formed cases of lupoid; if it 
is doubtful, excision can support it, although there is the disadvantage of the bad healing 
tendency of such wounds which must be considered. Prognosis for the child patient is 
good, as far as the primary focus is concerned; the lymph nodes, however, are affected 
more gravely, form fistulas, and sometimes a miliary dissemination, mostly leading to 
death under the symptoms of meningitis. This happens when a reduction of individual 
resistance such as is caused by measles has taken place. 

Therapy has changed in the last years. While the secondary bone infections are still 
treated by the classical surgical methods for tuberculosis, these stomatogenous affections 
are mainly treated by general therapy, living at certain altitudes, with rest cures, sun 
baths, and, maybe later, x-ray treatment of the lymphomas. R. H. B. 


FRACTURES AND DISLOCATIONS OF THE JAWS 


Antrotomy for Fracture of the Malar Bone. W. P. Kleitsch. Plast. & Reconstruct. Surg. 

5: 176, February, 1950. 

Antrotomy is desirable in the treatment of zygomatico-malar compound fractures. 

‘«The preoperative preparation of the patient about to be subjected to an operation 
for the reduction of a fractured malar bone is an important part of his treatment. The 
details, although few, are important and can all be done the morning of the operation. 
A barbiturate in adequate dosage is administered three hours preoperatively. Phenobarbital 
sodium may be given hypodermically in a two grain dose or if preferred, sodium pento- 
barbital may be given orally in a three grain dose. At the same time the patient is 
instructed to brush his teeth and follow this procedure with a mouth wash consisting of 
one-quarter peroxide and three-quatrers warm water. Following this, a close shave is 
given by the barber or attendant, if the patient is male, using ordinary 70 per cent alcohol 
as an aftershave lotion and avoiding the use of powder. Immediately before the patient 
is taken into the operating room, morphine sulfate in either a 144 or %& grain dose and 
atropine sulfate in a 499 grain dose is administered intravenously. This assures complete 
and definite utilization of the premedication and will do much to provide a cooperative 
patient. 

‘*Loeal anesthesia is the method of choice. There is little if any justification for 
using general anesthesia for this procedure. The maxillary nerve can be blocked at the 
foramen rotundum or else its branches may be blocked in the infra-orbital foramen and 
at the maxillary tuberosity. The nasal cavity on the affected side is anesthetized by the 
topical application of ten per cent cocaine solution. Local infiltration of the soft tissues 
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in the line of incision is desirable as an aid in the control of local bleeding. A gauze pack 
is placed back to the angle of the jaw in the gingivo-buccal sulcus and another may be 
placed between the tongue and teeth. This will prevent seepage of blood into the pharynx 
and the resulting swallowing reflex which may become annoying. 

‘‘The incision is made in the superior gingivo-buceal suleus extending from the 
anterior bicuspid to the second molar. The soft tissues of the cheek together with the 
periosteum are gently lifted from the maxilla by means of an elevator, exposing the 
anterior surface of the maxilla. This procedure will reveal the fracture line in the ante- 
rior antral wall. A stout instrument is then placed behind the malar bone and under the 
zygomatic arch, With the fingers of the opposite hand on the inferior orbital margin, the 
malar bone is disimpacted and elevated. The antrum is now opened by making a window 
in the canine fossa or, more frequently, by entering through the fracture. line and using a 
rongeur to enlarge the opening. The antrol window is made large enough to permit visual- 
ization of the entire sinus. A head lamp is essential for proper illumination. All blood 
is removed from the antral cavity by suction. If pain is experienced at this point it can 
be controlled by lightly packing the antrum with a small gauze sponge wet with 5 per 
cent cocaine. This will also aid in hemostasis. While the cocaine effect is being produced 
the window into the nasal cavity is made. This window is prepared in the lateral nasal 
wall, under the inferior turbinate, and level with the nasal floor, similar to the Caldwell- 
Luc technique. After this window is prepared the cocaine gauze is removed from the 
antrum. The reduction of the bone fragments is checked and if in good position a one 
inch iodoform gauze pack, moistened with compound tincture of benzoin is carefully 
packed into the sinus, The packing is started in the upper lateral corner and the gauze 
is placed layer upon layer to facilitate later removal. As the antrum becomes filled great 
care is taken to replace the retrobulbar fat and to hold the fragments of the orbital floor 
in proper position. This can be readily accomplished by supporting these tissues with a 
flat instrument, such as a spatula or periosteal elevator, while the pack is being placed. 
When the antrum has been filled the end of the gauze is brought out through the nasal 
window and external nares. The patient’s mouth is now closed and the face is carefully 
examined for asymmetry. If none is present and the reduction is satisfactory, the wound 
is closed with interrupted 0000 catgut sutures. If satisfactory reduction of the fragments 
is not possible a screw may be inserted at this time to permit external traction. 

‘«The postoperative care is simple. The patient is ambulant and is fed a regular 
diet. A mouth wash of quarter-strength peroxide is prescribed to be used thrice daily. 
Procaine penicillin is given in a 300,000 unit dose daily. The packing is removed no 
earlier than the second day.. If extensive comminution of the orbital floor is present it 
may be advisable to leave the pack in position for five to seven days. The postoperative 
edema will subside after 48 hours. The use of either hot or cold applications to treat the 
edema is unnecessary and may be harmful in that the reduction of the fracture may be 
lost. The value of a tincture of benzoin-iodoform pack is that it will not become infected 
and its irritating action will aid in giving an early support to the orbital floor by stimulat- 
ing a reaction in these tissues. 

‘Occasionally one is asked to reduce a malar fracture which has been neglected for 
a week or more. These are usually found in patients who have been subjected to such 
serious trauma that life-saving measures have necessarily taken precedence, A technique 
as described above is used except that before final closure of the oral wound, a screw is 
driven through the cheek and into the malar bone. The best position for the screw is in 
the widest portion of the bone which is located immediately lateral and below the orbit. 
The malar bone is so dense that a small hole is first drilled to give the screw a start. A 
wood screw, two inches in length, is best and should be driven deeply enough to obtain a 
good purchase on the bone. By means of a head cap, elastic traction can then be applied 
until the proper degree of reduction is achieved. After reduction the screw is removed 
without anesthesia and the skin wound is permitted to heal, And insignificant scar is 


the result.’’ 
v.42. © 
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BENIGN ORAL TUMORS 


Monostotic Fibrous Dysplasia. S. L. Cooke and W. H. Powers. Arch Otolaryng. 50: 319, 
September, 1949. 


‘Fibrous dysplasia is a benign tumor which may involve one, several or many bones. 
The osseous lesion is basically composed of fibrous connective tissue, throughout which 


are scattered irregularly shaped trabeculae of primitive bone.’’ 


Report of Cases 


‘*Case 1.—The patient was a white soldier aged 18. In September 1944, his first 
right upper molar tooth was extracted, and a piece of the alveolar margin was removed 
with the tooth. On further inspection, a swelling was discovered over the right side of 
the maxilla and the right upper alveolar margin. The patient was advised to consult an 
oral surgeon. In June 1946, he entered the Army and immediately applied for admission to a 
paratroopers’ school. On preliminary examination, the swelling was again observed, He 
was then sent to a general hospital, where examination revealed no abnormality except for 
the swelling over the maxilla and the alveolar margin. Roentgenograms of the right 
maxilla revealed the antrum to be almost completely filled with soft tissue. Laboratory 
tests revealed no abnormalities. A clinical diagnosis of giant cell tumor was made. 

‘On Aug. 6, 1946, through a Caldwell-Lue approach, a section of bone approximately 
% inch square (1 em.) was chiseled out of the right maxillary sinus, The antrum was 
curetted and the remaining tissue removed. Grossly, the pathologic specimen consisted 
of numerous bony fragments, the largest one measuring 2 by 2 by 1 em., with a narrow 
rim of periosteum at one end. The other pieces averaged 3 to 6 mm. in size. The tissue 
was brownish gray and appeared to have bony trabeculae dispersed throughout the fibrous 
tissue. Histologically it was composed of moderately cellular connective tissue, in which 
there were numerous masses of osteoid tissue showing a gradual transition between con- 


neetive and osteoid tissue. A few well formed trabeculae, irregular in shape and variable 


in size, were present. Many of these were covered with osteoblastic cells and an oc- 
casional multinucleated osteoblast. A section taken through the cortex showed the tissue 


to be extremely thin and absent in some areas. The pathologist stated that the tumor 
resembled both osteoid osteoma and fibrous dysplasia. The distinct thinning of the cortex 
without bony proliferation was against the diagnosis of osteoid osteoma, but the large 
amount of osteoid tissue was in favor of such a diagnosis; however, it was considered 
that the lesion more closely resembled fibrous dysplasia. 

‘‘PDuring the next six months after the operation, the right antrum gradually became 
filled with this soft tissue. In February 1947, the patient was transferred to Walter Reed 
General Hospital. The examination here revealed nothing significant except the generalized 
enlargement of the maxilla and swelling of the right alveolar ridge and right side of the 
hard palate. Roentgenograms of the right side of the maxilla revealed the right maxillary 
sinus to be considerably smaller than the normal left. There was extreme enlargement of 
the right side of the maxilla, which had produced an elevation of the floor of the right 
orbit, thickening of the right infraorbital ridge and alveolar process and depression of 
the right side of the hard palate. The right malar bone was displaced laterally, and there 
had been a partial dislocation of the malar-maxillary articulation. The enlarged maxillary 
bone was of homogeneous density, about equal to that of normal bone. Skeletal survey 
of the long bones and roentgenograms of the chest revealed nothing abnormal. A roentgen 
diagnosis of fibrous dysplasia was made. Results of urinalysis were normal, and the Kahn 
reaction was negative. The blood phosphatase activity was 0.35 Bodansky unit and the 
cholesterol level 196 mg. per hundred eubie centimeters; the serum phosphorus and calcium 


levels were 3.5 


and 10.8 mg., respectively; the blood creatinine level, 1.2 mg. The total 
protein content was 6.9 Gm. per hundred cubic centimeters (serum albumin 4.62 Gm. and 
serum globulin 2.28 Gm.). Tests for Bence Jones protein gave negative results, The 


? 


urinary calcium level was 15.3 mg. 
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‘*On February 27, through a Caldwell-Lue approach, the right antrum was exposed 
and found to be completely filled with spongy tissue. This tissue was removed with a 
euret, The tumor extended upward to the floor of the orbit but did not penetrate it; 
anteriorly, the cortex was decidedly thinned. The antrum was packed with gauze and 
the incision closed. The gross and microscopic appearance of the tissue was essentially 
the same as previously reported. During the following six weeks, the antrum again 
gradually filled with tumor tissue. On April 17, the right antrum was again opened. The 
operator had intended to remove the tumor completely, but the maxilla was so extensively 
involved that this was impossible. The incision was closed after the tumor mass was re- 
moved from the antrum only, Examination of the neoplastic tissue again showed con- 
ditions similar to those noted on previous biopsies. No malignant changes were found. 
After this removal, the tumor again filled the sinus. Roentgenograms taken approximately 
every six weeks for eight months did not show any further extension of the neoplasm. 
Skeletal surveys and roentgenograms of the chest also indicated nothing abnormal. The 
patient was discharged asymptomatic on Jan. 7, 1948. 


‘*Case 2.—A 25 year old white soldier, in January 1944, complained of pain over the 
left upper incisor tooth, radiating to the left maxillary area. The tooth was extracted 
at that time, and the pain disappeared for approximately eight months. In September he 
complained of what he called sinus trouble. This condition was characterized by alter- 
nating nasal obstruction, postnasal discharge (usually yellowish but never blood tinged) 
and pain over the left maxillary area and alveolar margin. These episodes of pain con- 
tinued intermittently and gradually became progressively worse, usually being severest 
during cold weather. Nose drops alleviated this pain temporarily. In June 1946, on his 
return from overseas, the pain became rather severe and the patient reported to the 
nearest medical installation. An attempt was made to irrigate the left antrum, but be- 
cause of the density of the lateral nasal wall, the clinician was unable to penetrate it. 
Further treatment was contemplated, but the symptoms subsided and the soldier failed to 
return. Shortly thereafter, he was transferred to cold climatic regions, and the symptoms 
again returned in September 1947. On examination a tumor was discovered involving the 
frontal ethmoid and turbinate bones on the left. He was then transferred to Walter Reed 
General Hospital. The past history was noncontributory except for injury incurred when 
the patient was struck with a ball bat over the left maxilla in 1938. 

‘*On inspection the most prominent feature was an enlargement of the left supra- 
ciliary ridge, which was smooth and hard. On palpation no tenderness was found. Ex- 
amination of the nasal cavity revealed that all the turbinate bones in the left nostril 
were exceptionally enlarged and covered with pale mucous membrane. After the nose 
was sprayed with 1 per cent phenylephrine hydrochloride (neo-synephrine hydrochloride) 
the turbinate bones on the left remained approximately the same size while on the right 
they constricted normally. 

‘‘Roentgenograms of the skull and facial bones showed the left nasal passage to be 
obstructed by a dense radiopaque mass. The orbital plates of the left frontal bones were 
thickened and increased in density. The glabella, the greatest point of thickness, was 
4 em. in width. The region of the frontal sinus was replaced with dense homogeneous ma- 
terial of a ground glass appearance. The ethmoid cells on the left were completely 
obliterated and replaced with tissue of this ground glass appearance. The right ethmoid 
cells were displaced to the right. The roentgen diagnosis was fibrous dysplasia. Laboratory 
studies yielded the following data: serum calcium 10 mg. per hundred cubic centimeters, 
serum phosphorus 3.7 mg. and serum phosphatase activity 6.4 Bodansky units; all these 
values were within normal limits. The erythrocytic and leukocytie counts and results of 
urinalysis were all essentially normal. 

‘“On Oct. 16, 1947 a specimen for biopsy was taken from the left inferior turbinate 
bone. Under local anesthesia, a piece about 0.5 em. in diameter was removed from the 
anterior tip of the inferior turbinate bone. At the time of operation it was found that 
this bone was about six times its normal size. A small amount of bleeding occurred but 
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was readily controlled with epinephrine. The pathologic report was as follows: The 
specimen consisted of a flat pinkish gray mass, 1.1 by 0.8 by 0.3 em. in size. It was covered 
on one surface by a finely granular epithelium; the under surface had a smooth, glistening 
appearance. The bone present was 4 mm. in diameter and yellowish white. Microscopically 
it was found to be essentially normal cancellous bone showing myelofibrosis, On November 
21, another specimen for biopsy was taken in a similar manner from the same turbinate 
bone near the middle portion. This specimen grossly consisted of four irregularly shaped 
yellowish white pieces of osseous material. On section the material was yellowish white 
and of uniformly hard consistency, with the exception of a small amount of soft osseous 
tissue seen at the base of one piece. Microscopically the mucous membrane showed a 
chronic inflammatory reaction, and the osseous tissue showed myelofibrotic changes com- 
patible with early fibrous dysplasia.’’ 

2. 4 C, 


DISEASES OF THE MANDIBULAR JOINT 


Surgical Operations on the Mandibular Joint With Regard to the Articular Disc. Richard 
Trauner. Deutsche. zahniirzt. Ztschr. 5: 5, 1950. 


Due to the rare occurrence of hematogenic infections of the mandible and considering 
rheumatoid arthritis as one of the potential sources of this sort of lesions, with the ex- 
ception of trauma, diseases of the temporomandibular joint are rather infrequent. The 
more often observed bony inflammatory processes of the mandible are many times of local 
character and might be traced back to causes which originate from teeth and ears. 

A strong expression of warning is put forward by the author with respect to opera- 
tive interventions in the temporomandibular region, as most of the lesions of that area, 
may they be traumatic or otherwise, might be successfully treated without surgery. Thus 
Hofer of Vienna has often demonstrated the unnecessary extirpation of the fractured 
mandibular capitulum, or its repositioning by surgery. However, if conditions do require 
a recourse to surgery, the condyloid process of the mandible may be removed without 
seriously impeding the functional fitness of the jaw through that procedure. This ex- 
perimental proof becomes more convincing if its simple articulation and the lack of a 
static load on it are considered. There might be other circumstances under which the 
surgical approach of the mandibular joint cavity is indicated, e.g., in the case of actino- 
mycosis, or in empyema. While an operation in these cases might be considered as a de- 
cisive intervention quoad vitam due to existing possibilities of a meningeal encroachment, 
it is not always clear whether the application of surgery is the response to sometimes not 
too valid indications, as it may occur in many instances that the signs and symptoms of 
grave lesions of the mandibular joint are completely lacking and thus worthless in adopting 
an indication for any treatment. 

The actinomycosis of the temporomandibular articulation often resembles a harmless- 
looking fistula, and the empyema, because of the joint capsule’s tightly structured tissue, 
does not reveal any fluctuating prominence, The chondromatosis might be classified with 
mandibular joint lesions, although its occurrence, characterized by intra-articular bodies 
freely dispersed within the area covered by the joint’s capsule, is seldom encountered. 
The most frequent disturbance of the mandibular joint is the cracking noise, at the opening 
of the mouth, although even in this case surgery is rarely indicated. There are two forms 
of the noise phenomenon. In one type the excessive forward thrusting of the mandibular 
sapitulum on the articular tubercle results in a loud cracking noise (Axhausen’s terminal 
eracking noise). This type of cracking noise does not cause any particular subjective 
inconvenience to the patient. A method surgery, described by Konjetzny, according to 
which the discus articularis is displaced and fixed in an anterior aspect to the joint cavity, 
would eliminate the disturbance. This surgicai intervention is simple and as a rule with- 
out complications. In the second type the cracking noise is accompanied by pain and 
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trismus. The noise originates already at the beginning of the mouth opening if the tris- 
mus a priori does not exclude such a movement. However, an operation on the joint might 
be indicated only if no improvement in the condition were observed by a conservative 
method of treatment exclusively. The extirpation of the articular disk would remove 
the trouble. A quite different view should be adopted in cases in which lesions of the 
temporomandibular joint led to an existing ankylosis. This complication appears relatively 
often in childhood. 

Following operations in the ear, or as a result of scarlet fever, and also as a post- 
typhoid lesion, often mandibular joint complications arise with an ankylosis of the temporo- 
mandibular articulation. The picture of the disease would be further aggravated by a 
developing or existing microgenia due to the disarranged course of mandibular growth. 
The operation previously consisted of the smoothing of the glenoid cavity and in tapering 
of the condyloid process. However, the author, as well as other workers (Konig and 
Dufourmentel) who have availed themselves of this method of mandibular joint surgery, 
has observed a regular recidivation of the preoperative lesion. Four cases among thirteen 
patients operated upon are reported by the author in which the lesion relapsed in a period 
of one year. In nine patients from ten operated upon, the lesion relapsed in ankylosis 
five years after the operation. It might be pointed out that at that time, in order to obtain 
a correction of these pathologie conditions, fasciae, muscles, even rubber were underlaid 
between the mandibular capitulum and the glenoid cavity. All these methods used and 
attempted by surgery have resulted in a failure. Today the picture of postoperative con- 
ditions is definitely better. Dufourmentel interlaces relatively great portions of cartilage 
taken from the ribs. The author uses cartilage from the ears which covers the joint cavity 
entirely. He emphasizes the advantages which derive from the use of the so-called ac- 
tivators designed and used according to the instructions given by Andresen. An applicator 
used postoperatively keeps the dental arches away from each other. Topographically 
the articular dise lies horizontally between the joint cavity of the temporal bone and the 
eapitulum of the mandible. Through the dise the temporomandibular joint is divided into 
two parts. When the mandible moves in a forward direction the dise goes together with 
it by traction of the external pterygoid muscle. In the opening of the mouth the mandible 
moves together with the dise in the joint cavity. It is like a cushion between the bony 
joint surfaces. 


1. Strengthening of the Joint’s Capsule Through the Articular Disc in the Case of 
Habitual Mandibular Luxation.—The excessive forward motion of the mandibular capitu- 
lum on the articular tubercle is a frequent occurrence; thus it might be appropriate to 
consider it as a subluxation rather than a complete luxation. Only in cases of irrevocable 
forward dislocations, where to accomplish a repositioning would become impossible for 
the patient, would the condition show a complete luxation. As a result, the ligaments of 
the joint would become dilated and relaxed, thus favoring the recurrence of this pathologic 
condition. It is clear, therefore, that the gravity of the case depends on the number of 
recurrent dislocations of the mandibular capitulum. In the further course of events 
through the frequent incidence of luxations, the articular tubercle would be leveled off to 
a lesser degree of elevation in relation to its environment. This condition would invite 
further luxations of the mandibular joint as a response to the slightest cause; thus the 
habitual luxation would come into existence. 

This situation in certain professions might involve difficulties of almost unbearable 
character. The case of an opera singer is cited who could not exercise her profession due 
to the frequent subluxations of her temporomandibular joint. The inspection of her oral 
condition brought to evidence a one-sided (unilateral) lesion of her mandibular articula- 
tion causing a deviation of the mandible toward the unaffected mandibular joint. Linde- 
mann’s operation, which is not favored by the author, consists of the creation of a pro- 
montorium on the articular tubercle with the purpose of stopping the mandibular capitulum 
in its excessive forward motion. The difficulty in conserving the promontorium and the 
technical complications which would arise in achieving it makes this operation a poor 
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choice, and more so if we consider that this operative method might seriously hamper the 
regular course of wound healing. Rehn and Nieden tried to take advantage of the fasciae 
behind the ears and to use those tissues to reinforce the ligaments of the joint. However, 
this method did not become popular with most of the surgeons. Instead of that the author 
is in favor of using the articular dise in the form of a pedunculated transplant; the disc 
would be prepared in such a way as to maintain its organic unity with its environment. 
[t would be used to reinforce the joint’s capsule and at the same time to prevent the 
forward traction of the external pterygoid muscle. Theoretically, however, the same 
result might be obtained by cutting away the muscle tendon which is inserted on the 
articular disc. This operation is described as a separation of the dise in a posterior, 
lateral, and mesial aspect to the joint; its connection with the joint would remain in 
existence only in an anteromedial aspect. Thus having established a pedunculated disc 
the operator twines it around the anterior and lateral sides of the mandibular capitulum. 
Ultimately it would be sewed to the joint’s capsule and, due to its winding around the 
capitulum, it shows a stretched condition. The picture in a carefully accomplished opera- 
tion would result in the formation of a wide platform of tissue secured on the periosteum 
of the zygomatic process and on the neighboring cartilage of the ear. 

With this operation the author claims to have obtained complete recoveries without 
recidivation. Other cases of subluxation are brought up by the author in support of the 
method which he advises in a temporomandibular joint repair. In those cases pain and 
discomfort were the main reasons which brought about the treatment of the affected areas 
by the temporomandibular operation, It must be borne in mind that a definite deviation 
of the mandible toward the operated side is a frequent postoperative evidence. The opera- 
tion is described as follows: Under local anesthesia an incision is performed on the an- 
terior margin of the external ear, within the ear limits. This is followed by a free 
preparation of the zygomatic process and the temporomandibular joint’s capsule. This 
latter organ is incised and through the opening the flattened surface of the articular 
tubercle is visible. The relative ease with which the capitulum may glide over the 
eminentia is quite convincing. The connection of the dise with the rest of the joint is 
severed in a lateromedial and distal aspect. ‘Thus the pedunculated dise will be twined 
around the capitulum anterolaterally; it would be sewed to the joint’s ligaments, to the 
periosteum of the zygomatic process, and to the cartilage of the tragus. The closure of 
the wound will be cared for by sutures applied by layers. Ivy ligatures are adapted with 
intermaxillary elastic bands for a few days in order to exclude an excessive mouth open- 
ing and to secure a rest position. In seven days, as a rule, the sutures are removed. A 
deviation of the mandible to the operated side may be clearly observed a month after the 
operation. The injection of sclerosing solutions into the joint’s capsule is strongly re- 


jected by the author. 


2. Anteposition of the Disc According to the Operation Described by Konjetzny in 
the Subluxation of the Temporomandibular Joint.—This operation has a disadvantage, 
though not serious, with respect to the patient. The movements of the mandible toward 
the operated side are limited. Unfortunately, however, should the need arise to operate on 
the mandibular joint on both sides (ambolateral), then the postoperative inconvenience 
of limited mandibular function would not be of indifference to the patient. That is the 
reason why the undertaking of this sort of operation should be considered only after well- 
supported indications. At Axhausen’s terminal cracking noise it may be observed, 
especially when the motions are somewhat limited, that the patient suffers severe pains 
at the opening of the mouth. Under these circumstances the author decisively advocates 
the operation. He lists a number of mechanical appliances which were adapted to the 
cases according to their nature. They were used for decades, only to be dismissed because 
of their disappointing results. So, among others, Schroeder’s glider splint and Andresen’s 
monoblock are mentioned. Also diathermy is used in combination with intermaxillary 
tractions through elastic bands, where the action of the pulling foree would be anchored 


on the premolars, 
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Konjetzny’s method of operation consists of separation of the articular dise latero- 
medioposteriorly and of fixing it in an anterior luxation. To achieve this condition he 
sews the disc on the external pterygoid muscle and on the masseter. In many cases this 
suturing of the disc on the muscle might be superfluous. It is interesting to note that the 
cracking noise and pain disappear as soon as the dise is not placed between capitulum and 
eminentia articularis. If a strengthening of the capsule is to be ob’..ined, the author uses 
the same method which he would adopt in the surgical treatment of the habitual luxation. 
This operation, the author claims, does not impair the functional efficiency of the mandible 
and it is not of any cosmetic disadvantage to the patient. Again the author puts forth 
a few premonitory words of caution. As he points out, his own observations were scanty 
for they were extended over too short a postoperative period to enable anybody to formu- 
late definite statements as to the success of the operations. Here are some points of interest 
in his surgical procedure: 

Konjetzny’s Method of Anteposition of the Articular Disc.—The incision is performed 
on the margin of the tragus and it is drawn upward maintaining its course within the 
hair limits. It follows a bland preparation of the field until the posterior end of the 
zygomatic process appears in the range of the operative field. The author does not believe 
in the so-called Bockenheimer-Axhausen retroauricular incision. The next act is the tying 
of the temporalis artery. A horizontal cut along the zygomatic process followed by a 
crosswise incision of the joint’s capsule concludes the first phase of the operation. After 
a careful observation of the operative field, the mandibular capitulum is displaced from 
the joint cavity in a forward direction together with the attached articular disc. <A 
further move would separate the disc from the joint’s capsule in a lateral and posterior 
aspect. With a gliding motion the disc should come lodged in a position which is anterior 
to the temporomandibular joint. As a rule the cracking noise which accompanies the 
opening of the mouth disappears at this phase of the operation. The author does not 
think that the tying of the dise to the anterior area is necessary. The joint’s capsule, the 
subcutaneous and the dermal tissues are cared for by separate sutures. The postoperative 
treatment consists of putting on the elastic bands. A careful inspection of the operated 
area many times brought to light a deviation of the mandible toward the operated side. 


3. The Extirpation of the Articular Disc in Cases of Arthrosis Complicated With 
Cracking Noise and Chondromatosis of the Mandibular Joint.—There are cases which take 
the course of a serious onset and which lead eventually to an ankylosis. They are different 
in character from those described above and classified as subluxations. It is of interest 
to note that at the beginning of the ankylosed status of the mandible the cracking noise 
dominates the symptoms of injury of the joint (Axhausen’s intermediary cracking). As 
a rule there is no soreness on pressure of the outside area corresponding to the joint. Mov- 
ing the mandible in backward direction, pain would appear, associated with a sensitive 
feeling. These symptoms signify a lesion of the mandibular joint, and in grave conditions 
like in the case of meniscal lesions of the knee joint, the treatment consists of the removal 
of the meniscus. Whether the dise actively participates in the lesion, or through its re- 
moval room has been created in the diseased joint and thus it is merely a passive con- 
tributor to the abolition of symptoms, remains a matter of discussion. As soon as the 
joint’s capsule is opened the fundamental difference in the functional quality of man- 
dibular movement from the other lesion described before as luxation is clear to the keen 
observer. Thus the capitulum, instead of moving freely in forward motion over the 
articular tubercle, is limited in its activities. However, this limited mandibular activity 
would become free again following the excision of the articular disc. 

In the case of intermediary cracking noise alone without any further pathologic 
symptom no operation is indicated. If there is a deep bite associated with pains of the 
masticatory muscles, operation might be considered. Some observers assert that cases 
of this nature might be classified with arthritis deformans. The author could not con- 
vince himself on this statement neither by means of radiologic or by direct inspection of 
the operative field. The operation is described as an initial incision on the margin of 














ABSTRACTS OF CURRENT LITERATURE 1353 


the tragus within the hair limits. There follows the tying of the artery and vein temporalis 
and the free preparation of the field until the zygomatic process is within the operative 
area, <A horizontal cut along the processus zygomaticus and opening of the joint’s capsule 
are the next move, As a rule in a regular-sized glenoid cavity a rather disproportionate, 
small capitulum is to be seen. The disc seems to be thin and almost unmovable in a 
medially displaced position. The author separated the disc in a lateral and posterior aspect. 
In the medioanterior view a small portion of the dise remained attached to the capitulum 
there where the external pterygoid tendon was located. In one particular history which 
the author cites in his article the report is given that the patient remembered the slow 
initial phase of the mandibular ankylosis which was preceded by mandibular cracking 
noise. In another case the author reports of a limited mandibular movement whereby it 
was deviated toward the side of the joint lesion. Thoma uses a spoon-shaped knife 
especially adapted for operations in the medial side of the joint, an area difficult of access. 

The author did not find any anatomical structural changes of the intra-articular 
area in these cases of mandibular lesions, nor has he encountered tearing or any other 
destructive alteration on the discs. This finding differs from that often found in knee 
joint lesions where the dise shows regressive changes. An indication to operate on the 
patient should be carefully weighed against conservative methods of treatment; and only 
when the latter procedures do not result in an improvement should the surgery be con- 
sidered. A different view is expressed by the author in the case of chondromatosis of 
the mandibular joint, where intra-articular, free, and small bodies of cartilage are spread 
over. Clinically the lesion is characterized by swelling of the area corresponding to the 
joint, by the tenderness to palpation, and by a clearly distinguished crepitation provoked 
by touch, There is no cracking noise to hear in the mandibular movement. While sore- 
ness is present during eating, it is less frequent in mandibular movements, as in speech. 
In the history of one case the soreness appeared first sporadically (twice in a month), but 
after a certain lapse of time it became frequent and intensive. However, there were 
no mandibular functional limitations. In the local status of the lesion there was a cherry- 
like protuberance in the tragus area under the zygomatic process. The cutis was red in 
color and the subeutis of the same area showed the signs of an infiltration which on pal- 
pation gave a noise similar to crepitation. The operation is described as an incision per- 
formed on the cutis in a right angle, on the margin of the tragus and within hair limits. 
The joint is freed by reflection of the periosteal tissues from the bone surfaces which are 
in the range of the field of operation. On incision of the joint’s capsule, colorless, viscid 
liquid appears which contains white, transparent, rotund bodies. They exhibit a soft 
cartilage consistency. The articular disc is not changed in dimension and form. At its 
removal the posterior part which is inaccessible remains attached to the capitulum. One 
part of the joint’s capsule is removed and the remainder is sutured. The author dis- 
tinguishes a terminal cracking noise in the case of mandibular subluxation and an inter- 
mediary cracking noise in the gravely affected mandibular lesions. However, it might 
oceur that in the ease of subluxation an intermediary cracking noise arises. In the case 
of arthritis deformans, the noise during mandibular movement resembles that which arises 
during rubbing of a rough tissue, and it is perceptible only by hands laid upon the joint 
area. A. G. N. 


CLINICAL AND LABORATORY RESEARCH 


Pre-historic Australian Aboriginal Skull With Carious Pre-molar Tooth. Edmund D. Gill 
and N. C., Manning. Australian J. Dent. 56: 98, 1950. 


During a National Museum collecting trip in the Western District of Victoria, part 
of an aboriginal skeleton was collected from Glenormiston North through the kind co- 
operation of Mr. A. G. T. Smith and the Terang Police. It proved interesting in that the 
upper jaw contained a highly carious premolar tooth. Such teeth are not often found in 
aboriginal skulls, and some comment on the occurrence is offered. 
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Location of Skull 


The incomplete skull and a few limb bones were found in the ironstone gravel ex- 
cavated by a power scoop from a small quarry at the location shown in the plan. The 
skeleton was considerably decomposed. The bones are those of an aboriginal as can be 
seen by the heavy brow ridges, massive teeth, skull profile, and so on. Associate Professor 
K. F, Russell kindly examined the bones for us, and considered them to belong to a man 
aged probably between 40 and 50 years. The bones have been lodged in the National 
Museum. 

The skeleton did not reach its resting place by natural processes of sedimentation, 
but by burial. The age of the skeleton cannot therefore be estimated from the age of 
the enclosing rock. The terrain at Glenormiston North consists of a plain into which 
the Mt. Emu Creek has cut a valley twenty feet deep and nearly half ‘a mile wide. The 
country rock consists of tertiary limestone, as was proved from the spoil heap of a new 
bore near by. On top of the limestone is a bed of residual matter from long weathering, 
and it includes patches of varying thickness of amorphous ironstone gravel. The bones 
were found in one of these patches at the head of a small gully (south side) on the west 
bank of Mt. Emu Creek. 

Summary 

1. The finding of an aboriginal skull with dental caries at Glenormiston North in 
Western Victoria is reported. 

2. The scientific probability is established that this skull predates the advent of 
the white man’s diet, which therefore cannot be proposed as the cause of the caries. 

3. It is suggested that there is a genetic as well as an environmental (dietary, etc.) 


factor in dental caries. 
A BB 














Operative Oral Surgery 


PRINCIPLES AND TECHNIQUE OF EXODONTIA 


FRANK W. Rounps, A.B., D.D.S., D.Sc.(Hon.), Boston, Mass. 


(Continued from the October issue, page 1238.) 


Fracture of the Maxillary Tuberosity 

HEN discussing the procedures incident to the removal of superior third 

molars in an earlier chapter, the danger of accidental fracture of the 
tuberosity was emphasized, and preventive measures were described in detail. 
[f these precautions are followed, the integrity of this structure will be ade- 
quately safeguarded. If disregarded, the mishap will be invited. The red 
light is especially in evidence when a second or third molar is isolated or mal- 
posed, has divergent or hypercementosed root formations, and is firmly en- 
eased in dense ossistructure, if the tuberosity is prominent, and if the antral 
floor lies close to the alveolar ridge. In all such eases the green light is on for 
extraction movements only after a sufficient amount of the supporting bone 
has been eliminated to obviate undue stress. 

If the accident occurs, the operator finds himself grasping a large segment 
of detached bone, with the forceps still adjusted to the tooth which remains 
unyielding and as firmly seated in the broken part as it was originally. Not 
only is the extraction no farther advanced but a real hazard must be faced, 
for continued forceps pressure is bound to result in a destroyed tuberosity, 
lacerated soft tissues, often an open antrum and profuse and troublesome 
hemorrhage. 

In order to prevent or at least minimize any or all of these complications, 
the tooth should be held rigidly with the forceps, thus stabilizing the mass. 
The tooth is then released by dissecting away with chisels the interfering bone 
which should have been removed in the first place before any foree was ap- 
plied. It is not a simple procedure, but it is an essential one. With the tooth 
removed, the fractured part is pressed back to position and anchored with one 
or more substantial mattress sutures. A loose gauze dressing is also placed in 
the orifice of the socket if it seems advisable. The blood supply is rich in this 
area and if the broken segment is well stabilized, recovery should be as un- 
eventful as can be expected in any operation where unnecessary trauma has 
occurred. The sutures should be removed after a few days and the gauze 
eliminated as soon as a firm blood elot is well organized. In all this under- 
taking the preservation of an eventually intact tuberosity is the essential ob- 
jective. If it is sacrificed, the normal ridge is destroyed and is replaced by an 
excessive mass of loose, flabby tissue which must be trimmed radically enough 
to allow it to rest on as firm an osseous base as can be established. From the 
viewpoint of constructing a future artificial restoration, careless surgery has 
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thus produced more unnecessary problems. If by chance the fractured part 
has been so completely dislodged that it is apparent that a new union cannot 
develop, it must be delicately dissected out and removed or it will later act 
as a foreign body and eventually sequestrate. 


Extraction of an Adjacent Tooth 


The unintentional extraction of an approximal tooth may occur by at- 
tempting to operate rapidly and consequently misdirecting the forceps in mak- 
ing the application. An accident of this kind may happen also if the field of 
operation is obscured through lack of access and vision or if an excess of blood 
is allowed to accumulate. Properly placed mouth props and packs and well- 
executed aspiration with the suction apparatus will eliminate this complication. 
The extraction of an adjacent tooth may also occur if a fusion of two teeth is 
present. Such a condition should be anticipated if a careful radiographic 
study has been made. Fusions of teeth are very rare, however, and accidents 
caused by operating too rapidly should not oceur, and will not if the operator 
does not let speed overcome precision in the application of instruments, and 
accurately ascertains the position of the parts to be removed if any doubt exists. 

Immediate replantation of an accidentally dislodged adjacent tooth in 
some instances has been successfully accomplished, but a favorable prognosis 
should not be too optimistically anticipated. Nonecontamination of the replant 
is essential, and ligation to the most closely approximating teeth is necessary 
to assure its rigidity. The patient’s bite should be temporarily raised to pre- 
vent stress on the injured organ and the patient kept under constant post- 
operative observation. By good fortune, coalescence may take place, but the 
odds against it are big, and the tooth’s future is questionable. In any instance, 
an embarrassed operator has carelessly placed himself in a defensive position. 


Loosening an Adjacent Tooth.—This accident is usually avoidable if suffi- 
cient care is exercised in applying foreeps or levers. Its occurrence is invited 
by hasty or ill-directed extraction movements, by utilizing a tooth as the 
fulerum when such procedure is contraindicated, and by attempting to remove 
a tooth through an interproximal opening too small to accommodate it without 
impingement on its neighbor. Correct instrumentation to preclude the mishap 
has been described in earlier chapters. 

By closely observing the result of every extraction movement, the operator 
ean instantly detect the slightest involvement of an adjoining tooth and take 
corrective steps to prevent injury. It is obviously foolhardy to continue the 
original plan of extraction with such a warning. If a notice of danger has been 
overlooked and the tooth is visibly luxated, it should be forced back into normal 
position by heavy thumb pressure and ligated if necessary with the presumption 
that reattachment will take place. Fortunately this will generally occur unless 
excessive trauma has been created. 


Extraction of, or Injury to, an Unerupted Tooth.—This accident may oe- 
cur when extracting a deciduous tooth if the forceps are applied with such 
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pressure that the beaks are directed beyond the essential area. In such an 
instance both the deciduous tooth and the permanent tooth bud may be seized. 
This mishap would be most likely to oceur if the nonabsorbed roots of a tem- 
porary molar by their archlike formation envelop the unerupted crown which 
is not attached to the process. It is also possible to injure the suecedaneous 
tooth by lever pressure when removing a deciduous root tip lying laterally to 
it. Although the accidental dislodgment of an unerupted tooth is a remote 
probability and certainly is avoidable, several instances of its occurrence have 
come to my attention. Hence a warning of the possibility should be given the 
exodontia student. Proper forethought and correct instrumentation are the 


preventive measures. 


Disturbing a Treatment in an Adjacent Tooth.—The expert operator in 
exodontia dislikes to commit any error in technique, even if it be a simple one, 
and dislodgment of a treatment in a tooth adjoining one to be extracted is a 
minor mishap which is easily correctable. Nevertheless, it is more satisfactory 
if it can be left undisturbed. Some treatments are so placed that the margins 
of the retaining material overhang the tooth to an extent that its disruption is 
unavoidable during extraction movements. If this situation is explained to 
the patient preoperatively no embarrassment presents itself. Precise instru- 
mentation will usually prevent involvement of the treatment which is gener- 
ally retained by a cement covering. In the earlier days of dentistry when 
arsenical preparations were used to devitalize teeth, the breaking down of such 
a sealed-in medication during extraction could be a hazardous happening. An 
oceasional ease of arsenical poisoning was encountered due to the eseape of 
the drug into the exposed alveolus. Arsenical necrosis is a stubborn and pain- 
ful condition to treat and eure. 


Disturbing Artificial Restorations.—Cases will oceur in which a filling in 
an adjacent tooth will be unavoidably or accidentally disturbed during an 
extraction by the application of the forceps or elevator. If, during the exami- 
nation, the operator observes that such an accident is likely to happen, it is 
advisable to inform the patient that the filling may be loosened or disrupted 
during the operation, but that it will not cause the loss of the tooth. If this 
precaution is not taken and such a results occurs, the patient may be disposed 
to charge the operator with carelessness, if nothing worse. 

A porcelain or plastic crown may and probably will be accidentally frac- 
tured if the instrument used comes in violent contact with it, and the accident 
may also occur if a wooden wedge or mouth gag is inadvertently placed against 
such a crown. In all operations in exodontia, no instrument should be per- 
mitted to come in contact with any friable restoration if it can possibly be 
avoided. 

Oceasionally an overhanging margin of a filling, inlay, or an artificial 
crown extends over a part of a tooth or root to be extracted. This may be due 
to an imperfect construction, to a tooth erupting against another tooth and 
engaging the restoration, or to a partial destruction of the repaired tooth by 
earies with the approximating tooth occupying the space created by the decay. 
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Where possible the extraction should be completed without disturbing the 
replacement, but if the accident is likely to occur, the operator should not 
hesitate to protect himself by informing the patient of the probable result. 


Bruising the Lip.— Accidental bruising of a patient’s lips during an extrac- 
tion is most likely to oceur if: 


They are dry, chapped, or otherwise irritated. 
The oral orifice is small. 
3. A false ankylosis is present. 

4. The operation is of a complicated character. 

5. A patient, either from nervousness or pain, interferes with the operator 
or suddenly closes the mouth. 

6. The patient is in an analgesic or completely relaxed, hypnotic state, 
and the mouth prop is dislodged, making it necessary to use a wooden wedge 
or mouth gag. 

7. The handle of the forceps is carelessly permitted to rest on the opposite 
lip and jam it against a tooth during an extraction movement. 


l. 
2. 


The sequence of such a contusion is an immediate, unsightly swelling of 
the involved part, often accompanied by eechymosis and possibly an abraded 
skin or mucous membrane. The external commissures of the mouth are equally 
susceptible if unduly stretched or distended by instrumental pressure. Mis- 
haps of this character can be avoided if proper attention is paid by the oper- 
ator to the disposition of the fingers and thumb of his left hand during all of 
his operating procedures. Adequate protection of the soft tissues has been 
described in earlier chapters. Lubrication of the lips prior to instrumentation 
is an added safeguard, particularly in cases in which they are already irri- 
tated. K-Y jelly is an excellent vehicle. 

Bruising the Cheek.—The lateral walls of the mouth may be accidentally 
wounded if the joints of the forceps, in consequence of not having been 
rounded, catch these tissues. The importance of beveled joints was empha- 
sized in our deseription of forceps construction. The cheeks may also be trau- 
matized if the forceps slips from its adjustment on the tooth during extraction 
movements. Again, correct finger placement prevents such an injury. 


Wounding the Tongue.—Trauma to the tongue or floor of the mouth is an 
accident that may occur when extracting an inferior tooth and the instrument 
is not securely adjusted, especially when the tooth is out of alignment and 
directed toward the tongue. It may happen also through carelessness or hasty 
operating. It is particularly likely to occur when the patient is under a gen- 
eral anesthetic and the forceps are inaccurately applied to an inferior tooth 
that is obscured by blood from freshly opened sockets, or because of an in- 
voluntary movement by the patient which may result in a misdirection of the 
instrument. If the wound is an abrasion or a laceration that involves only 
the surface, any partially detached tissue is trimmed away, the parts thor- 
oughly cleaned, and any resultant hemorrhage checked by compression. <A 
deeper cut in the tongue or radically torn tissues may require ligation to 
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stop the hemorrhage and replace the severed parts. The preventive require- 
ments against accidents of this character are, as previously emphasized, a dry 
field, sufficient access, and ample vision obtained through a securely placed 
mouth prop, an adequate throat and mouth pack, and thorough aspiration. 
[f these precautions are taken and the operative steps are well planned and 
carefully executed, this misadventure will be a rare occurrence. 

Breaking an Instrument.— The breaking of a beak of the forceps, the blade 
of an elevator, or the point of a surgical drill during extractions is an accident 
that may occur. No operator should ever court a mishap of this kind by using 
an instrument of inferior material or improper construction. Even the best 
implement may break, however, if subjected to unwarranted stress. Any 
broken part should be immediately located and removed, usually a simple mat- 
ter, particularly if the fragment is of considerable size. It may cause some 
coneern, however, if the detached portion is a minute particle of an elevator, 
drill, or bur. These fragments may be visible in the tooth socket but ean easily 


A. B. 





C. 


Fig. 229.—A, The preoperative radiograph of an impacted mandibular second premolar. 
Following its removal no postoperative radiograph was taken. B, Weeks later a fistula appeared, 
denoting that normal healing had not taken place. The radiograph disclosed a broken dental 
drill imbedded in the area. C, After its removal recovery was uneventful. 
lose themselves in the soft tissues, the blood clot, or even be buried in the 
alveolar process. A broken instrument is usually noticed by an operator but 
may escape his attention only to be discovered at a later period. Such a situa- 
tion is illustrated in Fig. 229. During the process of removing an impacted 
inferior premolar, a dentist broke a surgical drill while outlining a window in 
the bueeal plate. During the débridement of the wound, the fragment was not 
found, so his conelusion was that it had dropped outside the mouth. He 
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neglected to take a postoperative radiograph which is a recommended pro- 
cedure following any difficult extraction. Initial healing of the wound appeared 
to be progressing favorably, but some weeks after operation a fistula leading 
from the area was discovered. A radiograph then showed the drill point in situ 
and apparently acting as an irritant. The broken fragment was found to be 
imbedded in ossistructure. After its removal the wound healed spontaneously. 

The elusiveness of minute fragments is demonstrated in Fig. 230. Follow- 
ing the removal of an inferior third molar, the broken point of a Cryer elevator 
was noted. A small spoon curet was introduced into each root socket, but the 
fragment was not found. A was taken and showed it to be in the distal 
socket. The curet again failed to recover it. B, however, showed it had been 
dislodged and was lying near the superior border. By cureting in that area, a 
minute piece of metal was discovered. To confirm the findings, C was taken. 
This showed that a piece had been chipped off by the euret and that the point 
had again dropped into the apical area of the distal root. It was now visible as 
the socket was dried, and was sucked out with an aspirator. 


A. B. 





C. 


Fig. 230.—An elusive point of an elevator lost in a tooth socket. A, Its original position. B, Its 
position in the second radiograph. C, Where it was finally located. : 


Occasionally during an extraction, a fragment of calculus or a cement or 
amalgam filling in an approximal tooth may be dislodged and drop into the tooth 
socket. It is usually visible, and if so, is readily lifted out with a curet during 
the débridement of the socket. If by mischance it is not discovered, it may 
prevent normal healing as in the instance of the broken drill just cited, or it may 
lie dormant and become encysted or encased in solid and apparently non- 
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infected ossistructure. When making radiographic surveys of the jaws and 
teeth, it is not a rarity to discover metallic particles scattered throughout the 
site of an old extraction area. Sometimes a bluish discoloration of the mucous 
membrane is present. More often than not, the enveloping tissues show no 
evidence of pathogenicity. Unless there is evidence of tangible benefit to be 
derived, there is no good reason for surgical interference. 


Forcing a Tooth Root Into Pathologic Tissue—Where an abscessed or 
eystic area of considerable size exists, a root undergoing extraction may be 
accidentally pushed quite a distance into the broken-down tissue or cavity. 
The most common locale for such a happening is in the region of the superior 
lateral incisors, first premolars, inferior premolars and molars, and the buccal 
roots of superior molars. If the root approximates or actually extends into the 
abseessed cavity and is supported only by unhealthy ossistructure, misdirected 
pressure of the forceps or elevator is the usual cause of the mishap. 

It is futile in such a situation to attempt to extricate the root through the 
tooth socket. Ample exposure of the area is required to permit it to be re- 
moved through a lateral window of sufficient size to permit its egress. If the 
lesion is cystic, its enucleation is also accomplished through the opening. 


Forcing a Tooth or Root Into Soft Tissues.—The usual site of this accident 
is the inferior third molar area. It ean and has occurred through misdirected 
instrumentation in attempts to remove impactions and fractured apices of 
distal roots. Certain anatomical factors invite the mishap. 


1. A. When an impacted third molar lies in a vertical, mesioangular, or 
horizontal position and is totally or partially displaced in a lingual deflection, 
and 

B. When the lingual plate of the alveolus opposite the crown is broken 
down by pathologie disintegration or is extremely thin due to pressure of the 
imbedded tooth, and 

C. When the tooth presents a single root of conical formation, a fusion of 
two roots into one, or two straight, nondivergent roots. 


Presupposing that sufficient osseous dissection has been made to permit 
the insertion of a pointed lever against the mesiobuccal aspect of the crown— 
which is a requirement in raising it from its seat—too foreeful or noncontrolled 
application of the lever can instantaneously direct the tooth from its socket. 
In following the line of least resistance, it escapes through the lingual wall 
and disappears between the soft tissues and the alveolar process. If this 
should oceur, the tooth must be located at once, and with an index finger 
placed beneath it, it is carefully but firmly raised to the orifice where, still 
supported by the finger, it is grasped with forceps and withdrawn or lifted 
out with a spoon or loop curet. If the tooth cannot be brought to the surface 
in the manner described, a horizontal incision of 3 or 4 em. is made distally at 
the lingual margin of the socket following the internal oblique line. The 
mylohyoid muscle is then separated from the bone and retracted with tissue 
foreeps or held lingually with a flat retractor. Thus opening the area to vision 
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and access, the dislodged tooth should be readily located if the finger pressure 
from below has been maintained. Throughout the whole attempt to recover 
the tooth, any semblance of downward instrumental pressure must be strictly 
avoided to prevent it from being pushed below the mylohyoid groove. After 
the recovery of the tooth, the area should be carefully examined to make cer- 
tain that no thin segments of detached lingual plate are left in situ still at- 
tached to periosteum. Unless retrieved, they may act as foreign body irritants. 
The usual postoperative attention to any wounded tissue should be given the 
raw surfaces, the flap released and returned to its original position. Suturing 
is rarely necessary. 

2. The other possibility of forcing a root end into lingual soft tissues oe- 
eurs when a fractured distal apex of a third molar lies in close proximity to 
the lingual surface of the mandible. This danger is usually more apparent if 
the impaction was of a horizontal type and the root was curved distally. In 
many instances there is scarcely any lingual wall covering the tooth apex. 
Misdirected instrumental pressure ean readily push the fragment through the 
bony plate and cause its loss below the mylohyoid attachment. Mention has 
been made earlier of the equal hazard of pushing such a root tip into the man- 
dibular canal upon which it may encroach. 

Wakefield! presented an excellent method of radiographically locating the 
root. “To determine whether the root has actually passed through the lingual 
cortex, or into the canal, or buceally into the cancellous bone, we take three 
dental x-rays with the tube first in a horizontal position, then at an upward 
inclination, and finally at a downward inelination. The first shows the actual 
position as to height of the root relative to the canal, while the second position 
tends to transpose it below the canal, and the third tends to transpose it above 
the canal, if it really has passed through the lingual plate. If the root were 
in the canal, it would remain constant and would not be transposed by other 
exposures. Shouid it be on the bueceal side in the cancellous bone it could be 
transposed, and in an opposite way to that of a lingual displacement. Clinical 
evidence would ordinarily be important in this case. The buceal position 
could, however, be proved by an occlusal radiograph taken from below upward.” 

If the root is lying in the soft tissues, any effort to retrieve it through 
the socket opening is doomed to failure. The same procedure as outlined 
previously herein is the logical method. The smaller the fragment, the more 
complicated the task. 

Fig. 231 shows an inferior impacted third molar which was pushed through 
the lingual process by improper instrumentation. It was recovered by digital 
pressure supplemented by elevation with a spoon curet, which was introduced 
under the lingual surface of its crown after reflecting the soft tissues over- 
lying it. 

Fig. 232 is the fractured apex of an inferior third molar which was pushed 
through the lingual plate of the mandible by downward pressure during an 
attempt to dislodge it. The futility of trying to remove it through the socket 
is apparent. Fig. 233 is the postoperative radiograph. 











PRINCIPLES AND TECHNIQUE OF EXODONTIA 1363 





Fig. 231.—An inferior third molar accidentally pushed into the lingual soft tissues by im- 
proper instrumentation. 





Fig. 232.—The apex of an inferior third molar which, in an attempt to remove it from 
the socket, was by downward pressure, forced through the lingual plate of bone and lost under 
the mylohoid muscle. 
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Fig. 234 presents several items of interest. It is an accident case which 
occurred long ago before radiographs had assumed the important place they 
now occupy as aids in practice. Due to a blow the mandible was broken at 
the angle. The fracture was reduced by what method I do not know, but 
recovery was uneventful. Many years later the gentleman was disturbed be- 
eause of a localized swelling of recent development in his neck just posterior 
to the angle of the jaw. The area was not painful or inflammatory, and he was 
undergoing no discomfort. Unfortunately my lateral jaw radiograph has dis- 
integrated to such an extent that it cannot be reproduced. The intraoral film 
as shown, however, discloses a tooth occupying the area where the swelling 





Fig. 233.—The postoperative radiograph following the removal of the root shown in Fig. 232. 





Fig. 234.—An impacted mandibular third molar driven into the soft tissues posterior to the 
ramus by the impact of a blow which fractured the mandible at the angle. 


was palpable. The tooth was lying so near the surface that a skin incision 
followed by superficial blunt dissection was the only requirement for its re- 
moval. The logical conclusion was that the inferior third molar had been dis- 
lodged into the soft tissues by the impact of the blow as the fracture took 
place and that eventually it had drifted to the point at which it was discovered. 
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Of course in this instance the accident was in no way attributable to exodontic 
interference. It does emphasize however: 


wow 


graph 


The value of diagnostic and immediate postoperative radiographs. 

The importance of extraoral films where extensive areas are involved. 
The fact that it is possible to produce a satisfactory intraoral radio- 
in a region commonly thought to be inaccessible. 
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(To be continued.) 
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MIXED TUMORS OF THE PTERYGOMAXILLARY SPACE 
Operative Removal: Oral Approach 
Harry Exruicu, M.D.,* New York, N. Y. 


LTHOUGH a variety of tumors, both benign and malignant, may be en- 
countered in the pterygomaxillary space,t primary neoplasms in this local- 
ity occur but seldom. Upward extension of cancer into this area from cervical 
metastasis, along the course of the internal jugular vein, especially from the 
subdigastrie group of lymph nodes, is observed occasionally by surgeons who 
perform neck dissection; this phenomenon of secondary extension of cervical 
metastasis into the pterygomaxillary space occurs with relative frequency in 
those cases where the primary site of cancer is in the posterior oral cavity, 
pharyngeal wall, and extrinsic larynx. There are other cervical lesions which 
may involve the space secondarily, such as carotid body tumor, neurofibroma, 
and schwannoma, sarcoma of the soft parts of the neck, and chordoma arising 
in the cervical spine. Arteriovenous aneurysm also occurs in this area. 

The so-called “mixed tumor,” which may originate in any of the major 
salivary glands or in minor salivary gland tissue, is well known. Much has 
been written on the histogenesis, biologic behavior, and treatment of this 
specific neoplasm. The oral cavity, particularly the palate, is a common site 
for the occurrence of mixed tumors, although they may also be encountered in 
the pharynx, nasal cavity, and paranasal sinuses. These growths should be 
removed for they often undergo malignant transformation (adenocarcinoma 
and eylindroma). In general, mixed salivary gland tumors are radioresistant 
and are, therefore, best treated surgically. It is recognized that if the neo- 
plasm is not completely eradicated, recurrence is certain. 

The purpose of this report is twofold: first, to cite an unusual instance of 
a mixed tumor located in the pterygomaxillary space—a rare location for this 
morphologie variety of neoplasm; and second, to describe an oral approach 
for the removal of benign tumors from a relatively inaccessible area in the head. 


Case Report.—The patient, a 46-year-old white housewife, visited her local 
M.D. in December, 1948, for routine physical examination. Her physician 
noted an abnormality in the mouth and referred the patient for further study. 

Examination revealed a smooth, moundlike swelling in the right half of 
the soft palate. The mass was covered by normal, nonulcerated mucous meni- 
brane. It extended downward into the retrotonsillar area and upward along 
the right lateral nasopharyngeal wall. The growth was so bulky that the 


This case was reported at the April 24, 1950, Monthly Conference of the New York 
Institute of Clinical Oral Pathology. 

From the Surgical Service of The Mount Sinai Hospital. 

*Adjunct Surgeon. 

+The terms “pharyngomaxillary space,” “lateral pharyngeal space,” and “parapharyngeal 
space” are employed interchangeably to designate this anatomical area. 
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B. 


Fig. 1.—A, Roentgenogram shows an indistinctly outlined soft tissue mass in the region 
of the right parapharyngeal space surrounded by the angle of the mandible, the vertebral 
column, and the adjacent lateral nasopharyngeal wall. 

B, Phantom line drawing of roentgenogram shown in A, illustrating graphically the 
roentgenologist’s interpretation of the x-ray film. 
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Eustachian tube orifice and fossa of Rosenmiiller could not be visualized. The 
vocal cords were normal on mirror examination. There was no impairment 
of any of the cranial nerves and no significantly enlarged cervical lymph nodes 
were palpable. Roentgenographiec studies revealed a soft tissue density in the 
region of the right parapharyngeal space (Fig. 1, A and B). 

On Feb. 21, 1949, biopsy was performed under general anesthesia. It was 
necessary to incise the mucous membrane overlying the soft palate in order to 
reach the underlying tumor, which was quite firm. Histologic study of the 
biopsy specimen was reported, “Fragments of mixed tumor, cartilaginous 
tissue predominating—no evidence of malignant transformation.” (Fig. 2.) 





Fig. 2.—Microphotograph, lower power, of tissue removed for biopsy. Essential histologic 
pattern consists of epithelial component (upper part of field) and cartilaginous component 
(lower part of field). 


Operation for removal of the tumor was performed on April 4, 1949, under 
tracheal intubation and Pentothal sodium anesthesia. The right external 
carotid artery was ligated in the usual manner. The pharynx was then packed 
off with moist gauze. A curved incision was made through the palatopharyn- 
geal arch and deepened until the capsule of the tumor was reached. Sharp 
dissection was employed in mobilizing the tumor anteriorly, superiorly, and 
inferiorly, but blunt (digital) dissection was employed for posterior mobiliza- 
tion. During the dissection it was found that the tumor lay alongside the ver- 
tebral column, extending from the base of the skull to the styloid process, 
anterior to the great vessels (internal carotid artery and internal jugular 
vein) and the cranial nerves. A capsular dissection was cautiously carried 
out and the tumor was enucleated without difficulty. Moderate venous oozing 
followed the removal of the tumor and was controlled with gauze packing. 
The pharyngeal packing was removed. 
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Supraglottic edema did not develop at any time. The oral wound packing 
was removed on the second postoperative day and the patient was fed through 
a nasoesophageal catheter for one week. The operative defect closed com- 
pletely on the tenth postoperative day at which time oral feedings were begun. 
There was moderate dysphagia (glossopharyngeal nerve), right vocal cord 
paralysis (vagus nerve), and deviation of the tongue to the right (hypo- 
glossal nerve) for about two months. Aside from temporary impairment of 
the cranial nerves mentioned, the patient’s convalescence was uneventful and 
she has remained well to date. 

Pathologie examination of the surgical specimen revealed an egg-shaped, 
solid, lobulated, cartilaginous mass, 7 by 5 em., typical of mixed tumors of the 
salivary type (Fig. 3). The usual areas of cartilaginous and epithelial struc- 
tures characteristic of this tumor were found on microscopic examination. 
There was no evidence of malignant transformation in any of the sections. 





Fig. 3.—Photograph of surgical specimen (bisected). The tumor is solid, lobulated, and en- 
capsulated, It is largely comprised of cartilaginous tissue. 


Discussion 
The pterygomaxillary space is not readily accessible to the surgeon be- 
cause of its complicated anatomical position. Since this deep-seated recess is 
virtually eneased by the mastoid bone, the ascending ramus of the mandible, 
the parotid salivary gland, the pharyngeal wall, and the vertebral column, it 
is obvious that such an area is difficult to reach, let alone expose directly, re- 
gardless of the operative technique employed. Furthermore, numerous impor- 
tant structures pass through the area, such as the internal carotid artery and 
the internal jugular vein, the ninth, tenth, eleventh, and twelfth cranial nerves, 

and the cervical sympathetic chain (Fig. 4). 
Perhaps the most satisfactory surgical approach for the removal of tumors 
from the pterygomaxillary space is an external one; in this procedure, the 
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angle of the mandible is skeletonized after exposure is obtained through a 
transverse incision in the upper lateral aspect of the neck. The angle of the 
mandible is transected with the Gigli saw, and the cut ends of the bone re- 
tracted with sharp rakes, thus making possible the direct inspection of the 
pharyngeal space by the surgeon. In this way, a definitive dissection may be 
performed in a relatively inaccessible part of the head and malignant tumors 
removed or arteriovenous fistulas eradicated, together with identification and 
preservation of the vital blood vessels and nerves. 









Mandible 
Masseter 


Post facial v. 


Parotid gland-¥ 


Digastric 
(Post belly) 


Int jugular v. Axis 
Int carotid a 


Fig. 4.—Artist’s drawing made from a prepared anatomical specimen of a _ transverse 
section of the head at the level of the anterior nasal spine, the hard palate, the tuberosity of 
the maxilla, and the occipital condyles. 


This external approach to the lateral pharyngeal space through transec- 
tion of the angle of the mandible appears unnecessarily extensive and mutilat- 
ing in those cases in which the tumor is definitely benign (proved by biopsy) 
and encapsulated. In the latter instance, it would seem preferable to remove 
the tumor with minimal searring and postoperative functional disability (viz., 
wired mandible), and practically no morbidity, provided the operation can be 
performed without subjecting the patient to any undue hazards (viz., uncon- 
trollable hemorrhage and cranial nerve injury). 

The surgical procedure described in the aforementioned case report is 
apparently a feasible method for the removal of benign, encapsulated tumors 
in the pterygomaxillary space, provided the proper precautions are taken. 
Preliminary ligation of the external carotid artery on the homolateral side of 
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the neck for hemostatic purposes minimizes the amount and vigor of bleeding 
from the palatine and sphenopalatine arteries which are cut during the oral 
phase of the operation. The incision through the palatopharyngeal arch will 
be followed by no impairment of function or disability after the convalescent 
period has been completed. Tumors up to 5 to 6 em. may be delivered after 
gentle digital dilatation of the palatal opening. During mobilization of the 
neoplasm, the internal carotid artery, internal jugular vein, and the ninth, 
tenth, eleventh, and twelfth cranial nerves are protected from injury since the 
maneuver is accomplished by blunt dissection (largely digital). The entire 
parapharyngeal area, from the base of the skull to the styloid process, may be 
explored with the examining finger through such an approach. 


Summary 


A ease of mixed tumor (salivary type) of the pterygomaxillary space is 
reported. An operative method of removing benign, encapsulated neoplasms 
from this relatively inaccessible part of the head via an oral approach with 
preliminary ligation of the homologous external carotid artery is described. 
The advantages, indications, and contraindiecations to the oral approach for 
the removal of tumors from the pterygomaxillary space are discussed. 


715 PARK AVE, 











ECTOPICALLY PLACED PAROTID GLAND IN THE MANDIBLE 
Report of a Case 
M. I. Stavin, D.D.S.,* WiILKEs-BarreE, Pa. 


R. G. L., a well-developed man, 35 years of age, in apparent good health, 
was admitted to the Merey Hospital, Wilkes-Barre, Pa., on July 11, 1949. 
His chief complaint was ‘‘impacted tooth and cyst in lower right jaw.’’ 

About six weeks ago, the patient noticed some soreness in the lower right 
side of his jaw. He was unaware of any swelling. His only other complaint 
was that of frequent headaches. 

He attended the Veterans Administration Dental Clinic where x-rays were 
taken and a diagnosis was made of a cyst containing an impacted third molar 
and involving the second and first molars. No treatment was given because his 
case was ruled nonservice-connected. Three weeks prior to admission at the 
Mercy Hospital, the patient was examined and x-rays were taken at the hos- 
pital’s Outpatient Oral Surgery Clinic. 

His past history was as follows: chicken pox as a child; malaria while in 
service; operations: tonsillectomy and adenoidectomy in 1933; appendectomy 
in 1929. 


Physical Examination.—Mouth and throat: Normal, no swelling, no in- 
flammation nor tenderness. Lower right third molar absent. All third molars 
absent. Neck: Supple, no adenopathy. Thorax: Ample excursion. Lungs: 
Clear to P and A. Heart: Sounds of good quality with regular rate and 
rhythm. Abdomen: Soft, no masses or tenderness. 


Roentgenologic Examination.—Right lateral plate disclosed an oval radio- 
lucent area about 4 em. by 2.5 em. extending posteriorly from the second right 
permanent molar to the angle of the mandible into the body of the ramus. In 
the posterior aspect of this radiolucent area the right third molar was hori- 
zontally and fully impacted. Inferior extension of this mass left but 7 mm. of 
the lower border of the mandible. The area was well demarcated with no evi- 
dence of infiltration (Fig. 1). An anteroposterior exposure substantiated the 
findings (Fig. 2). Left lateral plate revealed a horizontal, fully impacted third 
molar in direct contact with the second molar—no rarefaction, no pathology 
(Fig. 3). 


Impression: Dentigerous cyst or monocystic adamantinoma. 

The patient was admitted to the hospital July 11, 1949, as an ambulatory 
patient. The temperature was 98.4, pulse, 82, respiration, 20, blood pressure, 
100/75. 

*University of North Carolina; University of Pennsylvania, graduate D.D.S., 1939; 
Columbia University, graduate in Oral Surgery, 1947; Attending Oral Surgeon, Veterans Ad- 
ministration, Wilkes-Barre, Pa; Oral Surgeon, Mercy Hospital Staff, Wilkes-Barre, Pa. 
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1.—Roentgenogram showing radiolucent area caused by 
impacted and the crown extends into the mass. 


2.—Roentgenogram showing an anteroposterior view of the radiolucent 


Fig. 
the right side of the mandible. 





Fig. 3.—Left lateral plate revealing a horizontal, fully impacted third molar. 
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On July 13, 1949, the patient was premedicated with 100 mg. Demerol, 
1/300 gr. scopolamine, and 300,000 units of crystacillin, and under Pentothal 
and endotracheal ether anesthesia the operation was performed. It consisted of 
dissection of the mass and removal of the impacted third molar, as well as the 
second and first molars. 

An incision was made at a mid-point on the ramus and was carried down 
on the crest of the ridge to the second molar and forward to the mucobuceal fold 
in the premolar region. The mucoperiosteum was reflected and the overlying 
bone was removed with rongeurs, and mallet and chisel, exposing the mass 
superiorly and bueccally. The second molar was then extracted. The impacted 
third molar was elevated and enucleation of the mass attempted. The mass was 
extremely adherent and infiltrated the lingual tissue. The lingual plate of bone 
was destroyed for about 1.5 em. in diameter. Anteriorly the mass involved the 
first molar; this too was extracted. 

Blunt dissection was used to free the mass from the surrounding bone and 
sharp dissection was used to free the mass from the lingual tissues. Severe 
hemorrhage occurred upon removal of the mass. Compression failed to arrest 
the hemorrhage; catgut ties were necessary. lodoform dry pack was inserted. 
Black silk sutures approximated the wound. 





Fig. 4.—Specimen excised for pathologic examination. 


Compensation for blood loss was made by the administration of 750 ¢.c. of 
human plasma. 

The postoperative recovery was uneventful. For the first four days a daily 
dose of 300,000 units of penicillin was administered. On the second day a few 
inches of the iodoform pack was removed. This procedure was continued daily 
for the next eight days until all the pack was removed. The sutures were re- 
moved on the fourth day and the patient was discharged on July 22, 1949, nine 
days after the operation. 


Macroscopic and Microscopic Examination.—The specimen consisted of a 
yellow-brown, firm, discrete but not encapsulated solid mass measuring 2.5 by 
2.5 by 2 em. (Fig. 4). The cut surface was grayish yellow and dense with ap- 
parent separation into small compartmented lobules. Several larger blood vessels 
were adherent to one aspect of the specimen. 
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Fig. 6.—Roentgenogram taken nine months after operation. Normal regeneration of bone is 
taking place. 
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The sections revealed a richly glandular structure composed of well-differ- 
entiated serous glands containing zymogen granules and a few well-differentiated 
mucous glands. Scattered throughout the tissue were several well-differentiated 
ducts. No cartilage, ‘‘mucoid’’ stroma, or chondroid tissue were identified 
(Fig. 5). 


Diagnosis: Ectopically placed parotid gland. 

Since this glandular structure is composed predominantly of serous alveoli 
and only a very few mucous-producing acini, this may be considered the same 
type of structure as that occurring in the accessory lobules. This ectopic place- 
ment is a kind of inclusion phenomenon. The impacted tooth is incidental, for 
all the third molars were misplaced. This patient is evidently subject to em- 
bryonal cell displacement. 


Postoperative Course.—On April 15, 1950, a lateral plate x-ray was taken 
of the right side of the mandible (Fig. 6). Normal regeneration of bone was 
almost complete. 

Appreciation is expressed to Dr. Lester R. Cahn, Professor of Oral Pathology, Columbia 
University, School of Dental and Oral Surgery, and to Dr. John F. Drapiewski, Pathologist, 
Mercy Hospital, Wilkes-Barre, Pa., for their examination and diagnosis of the tissue study 
rendered. 














HEMOPHILIAC: THE PRE- AND POSTOPERATIVE TREATMENT 


A Case Report 


W. Harry Arcuer, B.S., D.D.S., M.S.,* anp Haroip J. Zusrow, A.B., D.D.S.,** 
PITTSBURGH, Pa. 


URGICAL procedures of any kind constitute a definite problem in the hemo- 
philiae patient. This case report illustrates the application of antihemophilic 
globulin (Fraction I) in the control of hemorrhage associated with dental 
surgery. 
Hemophilia is a congenital condition characterized by the following criteria’: 


a. Oeceurs only in males. 

b. History showing characteristic type of inheritance. 

e. Coagulation time of the drawn blood, but not the bleeding time, is 
greatly delayed. 

d. No reduction in the number of platelets, but the platelets do show 
lessened fragility. 


Use of Blood and Blood Fractions.—The beneficial effects of whole blood 
transfusion in hemophilia has been recognized for over thirty years. The marked 
fall in the eoagulation time following the transfusion of normal blood was 
attributed to the platelets by Minot and Lee in 1910.7 

Patek and Stetson in 1936 found that the platelet-free plasma had the 
same beneficial effect as whole blood. Work in recent years has shown that the 
antihemophilie property of platelet-free plasma is closely associated with the 
globulin fraction of the plasma proteins. Globulin fractions free of prothrombin 
and thrombin had an optimal effect in bringing about a normal coagulation time 
in the hemophiliae patient.” 

Cohn’s fractionation of human blood yields six major fractions. The first 
of these contains most of the fibrinogen and antihemophilic globulis.* 

This fraction can be injected intravenously into human beings with safety, 
and the coagulant effect is similar to whole blood. Fractions of increased purity 
sometimes have less antihemophilic effect than cruder preparations. This may 
indicate that more than one factor may be defective in the clotting mechanism 
of hemophiliaes.? 

Through the courtesy of the American Red Cross and Dr. Philip H. White, 
of Boston, a limited quantity of Fraction I was obtained. It was planned to 
use this immediately before extraction of the tooth, and postoperatively as 
needed. 


Case Report 


E. P., a 25-year-old white man, became aware that he was a hemophiliac at 
the age of 10, at which time he cut his tongue during a football game. Severe 
hemorrhage resulted, and he was hospitalized for fourteen days. (Hospital 

*Professor of Oral Surgery, School of Dentistry, University of Pittsburgh. 

**Oral Surgery Resident, Eye & Ear Hospital. 
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records were not available.) At this time he experienced his first hemorrhage 
in the knee joints. This resulted in a partial loss of function which has persisted 
until this time. 

On Feb. 24, 1944, the patient was admitted to a local hospital for treatment 
of hemorrhage resulting from the extraction of three teeth. 

The laboratory findings upon admission were: R.B.C., 2,700,000; W.B.C., 
4,700; hemoglobin, 7.5 Gm. platelets, 240,000; coagulation time, 2 hours, 30 
minutes; urinalysis: sp. gr., 1.029; 2 plus sugar; trace albumin; oceasional 
W.B.C. 


The notable facts about this admission were: 


a. Profuse bleeding from the sockets and surrounding gingival tissues, in 
spite of local attempts, pressure and adrenalin packs, to control the hemorrhage 
prior to admission. 

b. On Feb. 26, 1944, bleeding from the mouth continued. The patient was 
given a transfusion with 500 ¢.c. whole blood. Bleeding stopped temporarily. 

ce. The patient received 250 ¢.e. whole blood daily from March 4, 1944 to 
March 7, 1944 to control bleeding. 

d. Intermittent bleeding from the sockets persisted until March 18, 1944. 
The sockets were packed with cotton saturated with thromboplastin. 

e. The patient was discharged on April 1, 1944. 


Family History.—The patient was one of six children. Two of the pa- 
tient’s younger brothers died of uneontrollable hemorrhage at the ages of 2 
years and 11 months respectively. One brother cut his lip during a fall, and 
the ensuing massive hemorrhage proved fatal. The other child died of hemor- 
rhage sustained from a blow to the mouth. The elder brother and his sister 
were apparently normal individuals. Information concerning the preceding 
generation was vague. The patient’s father died of a malignancy, and the 
mother was still living. 


Hospital Admission Notes.—The patient was admitted to the Eye and Ear 
Hospital, Pittsburgh, Pa., on Sept. 28, 1947, for extraction of the upper right 
central incisor which was extensively carious with pulp necrosis and periapical 
infection. 

The condition of the patient’s mouth showed evidence of prolonged neglect. 
All of the remaining teeth were carious, and many of the crowns were completely 
destroyed. It was decided to extract but one tooth at this time, evaluate the 
results, and plan future extractions accordingly. 

The patient was seen at the office for several weeks prior to admission. 
During this period small rubber elastics were placed about the neck of the tooth 
in an attempt to produce some exfoliation, thus permitting a less traumatic 
extraction. 

A full palatal acrylic splint with an extension over the socket was made by 
cutting the tooth off the stone model before processing the splint. This was 
examined to make certain that there would not be any pressure points or under- 
cuts that might create trauma around the socket. 
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Physical Examination.— 

Significant positive findings: 

1. Extensive dental caries. 

2. Cervical and submaxillary adenopathy. 

3. Slight enlargement of the liver. 

4. Limited function of both elbows and knees due to fibrosis. 


Significant negative findings: 
1. Fundi normal; no hemorrhage. 
2. Heart and lungs normal. 


Laboratory Findings on Admission.— 

Urine: amber; clear; sp. gr., 1.020; alk.; neg.; alb., neg.; sugar. 

Complete blood count: R.B.C., 4,200,000; W.B.C., 7,000; Hb., 84 per cent; 
71 per cent polymorphonuclear leucocytes; 25 per cent lymphocytes; 2 per cent 
monocytes; 1 per cent eosin. 

Blood typing, II ‘‘ A.”’ 

Venous clotting time, 35 min. 

Coagulation time, 11 min.; bleeding time, 1 min., 16 seconds. 


Preoperative Orders.— 

a. Complete blood count and differential. 

b. Urinalysis—routine and microscopic. 

ce. Bleeding and coagulation time. 

d. Morphine sulfate, gr. 4% | 
Atropine sulfate, gr. Yoo J 

e. Asecorbie acid, mg., 400 daily. 

f. Na amytal, gr. iii, at bedtime. 

g. Penicillin, 30,000 units in normal saline solution in a syringe to the 


45 minutes preoperatively. 


operating room, for intravenous injection at time of operation. 
h. Breakfast withheld. 


Operative Procedure.—lUpon admission, the coagulation time by the eapil- 
lary tube method was found to be eleven minutes, the venous clotting time was 
thirty-five minutes as taken by the Lee White method. The bleeding time of 
thirty seconds remained normal throughout, and will not be referred to. 

Fraction I, 400 mg. dissolved in 20 ¢.c. of normal solution, was given intra- 
venously thirty minutes preoperatively. This reduced the venous clotting time 
(Lee White method) to five minutes, thirty seconds. 

Under Pentothal Sodium anesthesia the patient was draped and prepared 
in the routine manner. The upper right central incisor was lifted from the 
socket with a No. 286 forceps. The socket was then packed with Gelfoam satur- 
ated with thrombin. An acrylic template, with an extension covering the socket 
was then placed in position. 

The following notes were made during the postoperative period : 

First postoperative day: Bleeding quite freely; mouth aspirated ; template 
removed and cleaned. 7:00 p.m., thrombin applied to bleeding areas with tem- 
porary effect. Patient very apprehensive. Seconal, gr. iss, stat.; template 
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replaced; gauze dressing placed over template to help hold template in position, 
by biting on the gauze which in turn forced the template against the socket. 

The thrombin -was applied to the bleeding area as follows: A cotton ap- 
plicator was moistened with normal saline solution, and then placed in a vial 
of powdered thrombin. This was introduced directly to the bleeding area, and 
the thrombin held in place by pressure packs or template for thirty minutes. 

9:00 p.m., Dressings changed; moderate hemorrhage; 10:30 P.m., dressing 
changed. 

Second postoperative day: 1:00 a.m., Moderate hemorrhage; 6:30 A.M., 
thrombin applied on gauze packs and placed at lingual surface of the socket, 
from which most of the hemorrhage was coming. Template then inserted over 
the small gauze dressings. 

12:00 a.m., Bleeding increased; 400 mg. Fraction I given intravenously ; 
bleeding stopped; 2:30 p.m., dark viscous blood clots evident under template ; 
8:00 p.m., template removed and cleaned; moderate bleeding; Gelfoam and 
thrombin packs replaced ; bleeding stopped. 

Third postoperative day: 9:45 a.m., Still slight oozing from the lingual 
area of the gingiva surrounding the socket. The blood does not appear to be 
coming from the socket itself. Approximately one drop of blood every ten 
seconds is noted at this time. 

12:00 a.m., Bleeding. Clot formation seems more firm, but there is increased 
bleeding around the periphery of the clot. 400 mg. Fraction I given intra- 
venously. 

1:00 p.m., Bleeding practically stopped, just slight oozing; 7:15 p.m., bleed- 
ing rather freely. Fraction I, 400 mg. given intravenously, hemorrhage lessened. 

Fourth postoperative day: Heavy clot formed with some retraction evident ; 
no bleeding. 

Fifth postoperative day: There was a large clinging clot about 1 em. in 
diameter hanging from the upper incisor area. There was little oozing ; template 
removed. 

Sixth postoperative day: No bleeding; small wwell-attached clot present. 

Seventh postoperative day: No hemorrhage. 

Eighth postoperative day: Discharged. 

Some interesting facts about the patient’s hemorrhage are: 


1. The hemorrhage was spontaneous, beginning without any identifiable 
exciting factors. 

2. The hemorrhage could be controlled for short periods by topical applica- 
tion of thrombin. 

3. Large clots, showing no tendency to retract, would form and interfere 
with the stability of the template. 

4. The template, we feel, created additional trauma, thereby increasing the 
tendency to bleed by interfering with clot formation. 

5. The rubber band around the neck of the tooth was of little help in loosen- 
ing the tooth, but, on the contrary, because of the mechanical irritation of the 
rubber band, the gingival tissues were greatly inflamed, and the bleeding thereby 
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increased when the tooth was extracted. White and Mallett* reported that they 
observed troublesome hemorrhages from this procedure. 


Summary of Postoperative Course.— 

1. Fraction I mg., was given intravenously approximately every eighteen 
hours, and would in each case reduce the coagulation time to between four min- 
utes, forty-five seconds and five minutes, forty seconds within thirty minutes. 
From this time until six hours after injection there is only a slight increase in 
the coagulation time, the time remaining well within normal limits. The increase 
in the next six-hour period was also very slight, and at the end of eighteen hours 
the coagulation time was still below the time recorded before the administration 
of Fraction I. 

2. There was no appreciable variation in blood pressure during the admis- 
sion. Blood pressure upon admission was 114/91, and upon discharge was 124/78. 

3. A fluid intake of 3,000 ¢.c. per twenty-four hours was maintained. 

4. The blood picture varied little throughout. The hemoglobin remained 
between 80 and 84 per cent; the R.B.C., between 3,980,000 and 4,200,000; and 
the W.B.C., between 7,000 and 7,700. 

5. The patient was extremely apprehensive during his hospital stay, and 
entered into a state of moderate mental depression. This necessitated frequent 
sedation. Phenobarbital was used for this purpose. 


Summary 

1. The use of Plasma Fraction I quickly reduced the venous clotting time 
to within normal limits. 

2. The maximal effect of the plasma fraction was observed for approximately 
twelve hours after injection. 

3. Topical application of thrombin temporarily aided in reducing hemor- 
rhage. 

4. The hemorrhage was often spontaneous, and appeared to be from the 
gingival margins rather than from the socket itself, probably due to the gingival 
inflammation as a result of the use of a rubber band. 

5. The template had a tendency to become unstable due to the accumulation 
of clotted blood beneath it. This may have caused impingement on the gingival 
tissues surrounding the alveolus, resulting in additional trauma which probably 
stimulated bleeding again. ? 

6. The condition showed marked improvement upon removal of the template 
on the fifth postoperative day. 

7. A ease of dental extraction in a hemophiliae patient has been presented. 
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HEMANGIOFIBROMA (PREGNANCY TUMOR) 
Report of a Case 
Pau H. Hamivton, D.D.S., Los ANGELEs, CALIF. 


N JULY 19, 1945, a Mexican woman 21 years of age, who was four and 

one-half months pregnant, complaining of a small tumor of the gingiva 
in the region of her mandibular right cuspid, was admitted to the Los Angeles 
County Hospital. 

The past history was not remarkable except for the removal and recurrence 
of a tumor of the gingiva during two previous pregnancies. A tumor in the 
same region which she now complains of was removed at five and one-half months 
of her first pregnancy and recurred before delivery. The patient was advised to 
return to the dental clinie after the delivery of her child, but was not seen again 
until her second pregnancy was of seven months’ duration. The mass was re- 
moved and recurred before delivery. The patient was again advised to return 
after her delivery, and she did, three months after the birth of her second child. 
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Fig. 1.—Photograph of hemangiofibroma (tumor of pregnancy). 


The tumor was still present but it had become normal in color and did not bleed 
easily. It was removed at this time and did not recur until shortly after her 
third pregnancy began. Examination revealed a small tumor attached to the 
interproximal gingival tissue between the mandibular right lateral incisor and 
cuspid teeth (Fig. 1). The lateral incisor had been moved 3 mm. to the lingual 
and mesial of its normal position in the arch. The tumor tissue was highly in- 
flamed and bled easily. There was evidence of a mild stomatitis gravidarum. 
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The teeth were in good repair and in normal occlusion. The roentgen examina- 
tion of the mandibular right incisor and cuspid area showed destruction of the 
interseptal bone between these two teeth. This destruction had progressed to 
the apical one-third of the roots (Figs. 2 and 3). 


Fig. 2. Fig. 3. 
Fig. 2.—Roentgenogram of tumor area one year, two months prior to removal. 
Fig. 3.—Preoperative roentgenogram showing marked displacement of teeth. 


Fig. 4.—Photomicrograph of hemangiofibroma (tumor of pregnancy). 


Laboratory Findings.—On Aug. 8, 1945, biopsy examination of the tumor 
revealed the overlying epidermis thinned. Directly below it were large irregular 
vascular spaces, which were separated by fibrous trabeculae, and were lined 
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with flattened endothelium. The tumor was poorly bounded and merged into 
the surrounding tissues (Fig. 4). 


Diagnosis: Cavernous hemangiofibroma. 


Treatment and Course.—On Aug. 9, 1945, under 2 per cent procaine man- 
dibular block anesthesia the right mandibular lateral incisor and cuspid teeth 
were removed. An elliptical incision was then made through the soft tissues 
1 mm. below the base of the tumor, and with a bone chisel the alveolar process 
was severed at this level. The tumor was lifted out and the wound packed with 
iodoform gauze. Healing was uneventful and in twenty days the tissue tone in 
the operated area was normal. Six months after operation the patient was re- 
examined ; no pathologie condition was found. 














TECHNIQUE FOR CLOSURE OF ANTRAORAL OPENINGS 
RicHarp M. Herp, D.D.S., A.B.,* LoursviL_e, Ky. 


A SIMPLE technique for antral closures which I have used with success 
under local anesthesia is reported. This procedure is equally successful 
in antral fistulas of long standing, as well as in recent extractions of the pos- 
terior maxillary arch where additional tissue is needed for a neat closure. No 
new instruments are needed for this procedure, and only a slight variation of 
the surgeon’s present Bard-Parker stab blade is reeommended. This is accom- 
plished by taking a new stab blade and heating the point until red hot over a 
flame, bending the point with a hemostat (90°), then plunging the blade in cold 
water (Fig. 1). 
The Antraoral Closure 

The periosteum of the maxillary alveolar arch is carefully reflected toward 
the cheek anteriorly from the tuberosity toward the cuspid eminence. The 
maxillary bone should be exposed to the molar prominence anteriorly and even 
with the zygomatie arch posteriorly. 

If a sinus is present, this is the point at which the surgeon should excise 
the fistulous tract so that the entire margins are free from epithelium where 
the sinus existed. The bony opening into the antrum should be enlarged 
slightly, and if pathology is suspected in the antrum (which would be con- 
firmed with x-rays before surgery), the bony opening should be large enough 
to clean the antrum thoroughly and remove all pathology. If the patient com- 
plains of pain when the surgeon is doing this antrum cleaning, the antrum can 
be sprayed with 2 per cent procaine in an atomizer. All bony margins of the 
antral opening should be smoothed. 

Now the surgeon is ready to make an incision which will give him addi- 
tional tissue for a neat maxillary ridge closure and periosteum over the bony 
opening of the antrum. The mucoperiosteal flap which has been freed from 
the maxillary bone is grasped with a tissue forceps and held against the cheek 
exposing the maxillary bone. The surgeon takes the previously prepared 
Bard-Parker blade and inserts it into the opening between the mucoperiosteal 
flap and maxillary bone with the bent edge of the blade toward the cheek. 
Beginning in the second molar area the surgeon makes an incision through 
the periosteum and continues to split the periosteum anteriorly toward the 
cuspid eminence, or about three-fourths of the width of the mucous membrane 
flap (Fig. 2). 


From the Department of Surgery, University of Louisville School of Dentistry. 
*Director, Section on Oral Surgery, Louisville General Hospital; Assistant Professor of 
Oral Surgery, University of Louisville School of Dentistry. 
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The flap is then gently pulled down until the cut margins on the alveolar 
crest tissue approximate evenly. This is accomplished because the periosteum 
is separated in the area in which the incision was made. The tissue is sutured 
with interrupted silk sutures. 
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Fig. 2.—Diagrammatic drawing of surgical procedure. 


Postoperative Care 


The patient should be instructed not to blow his nose for two weeks. Ice 
packs to the face from four to six hours following surgery help to keep the 
edema to a minimum. Therapeutic doses of one of the antibiotics should be 
continued for three to four days. The sutures can be removed around the fifth 
postoperative day. Oral hygiene should be carefully followed. 
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Conclusion 


Reported is a simple technique for closure of the antraoral opening. This 
procedure gives a normal-shaped ridge, and in approximately two weeks fol- 
lowing surgery the normal depth of the buccal sulcus is attained. 

This operation is applicable when teeth are present. If the teeth are pres- 
ent the procedure is the same and the buccal tissue is sutured to the interdental 
papillae. When the tissue is approximated over the sinus opening the author 
finds mattress suturing can be used to advantage.* 


_ *This surgical procedure was developed by E. C. Hume, Professor of Oral Surgery, Uni- 
versity of Louisville School of Dentistry. 








A SIALOLITH IN THE SUBMAXILLARY DUCT 
Report of a Case 


Pau. H, Hamivton, D.D.S., Los ANGELEs, CALIF. 


O* DEC. 19, 1938, a Negro 30 years of age, complaining of a slight swelling 
in the right side of the floor of his mouth and the right submaxillary area, 
was admitted to the Los Angeles County Hospital. The patient had been cog- 
nizant of the swelling for about four months. One week before he entered the 
hospital the swelling had inereased in size and the lesion had become painful. 


i 


Fig. 1.—Right occlusal roentgenogram showing sialolith in floor of mouth. 





He presented a small, firm swelling in the region of the right submaxillary 
gland with a slight elevation of the right side of the floor of his mouth. There 
was inflammation of the mucous membrane around the orifice of the right sub- 
maxillary duct. In probing this duct an obstruction was met at a depth of 
2mm. The gingival tissues showed a slight marginal gingivitis most pro- 
nounced on the lingual surface of the mandibular incisors and the buccal surface 
of the maxillary molars where there were small deposits of salivary calculus. 
Many of the teeth presented areas of beginning caries. The rest of the oral 
mucous membrane appeared normal. The patient revealed that any stimulation 
of the flow of saliva increased his submaxillary swelling and pain. 
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An occlusal roentgenogram of the floor of the mouth revealed one large 
caleulus with a small one just anterior to it, both of which appeared to be in the 
anterior one-third of the right side of the floor of the mouth near the median 
line (Fig. 1). 


Laboratory Findings.—The gross specimen examination revealed two 
stones yellowish in color and smooth in contour. The large stone was oval in 
shape and its long axis measured 2.5 em., while the short axis measured 1.3 em. 
The small stone was 0.5 em. in diameter. 


Treatment and Course.—On Dec. 20, 1938, under 2 per cent procaine 
mandibular block anesthesia, the opening of the submaxillary duct was bluntly 
expanded revealing one small caleulus and the blunt end of a very large calculus. 
Both of these were easily removed with a mosquito forceps. The postoperative 
course was uneventful. 

It is of interest to note that in spite of the great size of sialolith there were 
no symptoms of suppuration, but only those of partial obstruction of the duct. 
The patient was examined for another condition two years after the removal of 
the stone and at that time the right submaxillary gland and duct appeared 
normal. 


1200 8S. STATE St. 








Oral Medicine 


A CASE OF ORAL TUBERCULOSIS ASSOCIATED WITH CHEESY 
CONGLOMERATE TUBERCULOSIS OF THE PROSTATE 
TERMINATING IN MILIARY DISSEMINATION 









DaniEL A. Osman, M.D.,* Victor O. CaLpertn, M.D.,* anp 
D. Lamar Byrp, D.D.S., M.S.D.,** Miami, Fa. 











SURVEY of the literature reveals that there are less than twenty-five 

cases reported of primary tuberculosis of the prostate. It is not our at- 
tempt in this report to prove that this is a case of primary tuberculosis of the 
prostate, but rather to show that the source of the miliary spread of tuberculosis 
arose from a tuberculosis of the prostate. We have no way of proving, how- 
ever, that a healed primary focus for the prostatic lesion did not exist at one 
time. 

Another purpose of this paper is to draw attention to the fact that oral 
tuberculosis may exist before rapidly progressing tuberculosis in other parts 
of the body has manifested itself. The incidence of oral tuberculosis in cases of 
known pulmonary tuberculosis is generally considered to be low. Collins and 
Cook,’ in their survey of the literature, stated that there is a difference of opinion 
concerning the mechanism by which these oral lesions develop. One of the 
chief points of interest in these cases is the question as to whether the infection 
in the mouth arises from infected sputum or from tubercle bacilli contained 
in the blood or lymphatie stream. . 


Case Report 


A 57-year-old white boatman entered the Oral Surgery Clinic of the 
Jackson Memorial Hospital on Oct. 18, 1949, complaining of: 
































1. Pain in the left upper jaw of two weeks’ duration. 
2. “Wheezing” for the past fifteen years. 


About two weeks previously, upon palpating his left upper jaw with his 
finger, there appeared a roughened area which the patient assumed was a 
retained tooth root. When pressure was exerted upon this area the patient 
complained of a sharp, stabbing, localized pain. Upon release of pressure, the 
pain changed in character to a dull, constant ache which has persisted. 

He also complained of shortness of breath and wheezing for the past fif- 
teen years. He attributed this to asthma. He stated that on several occasions 
he has had treatment for asthma. This therapy included “aminophylline and 
AMSEC capsules.” Until recently these drugs afforded the patient relief. 
However, for about the last one or two weeks, he had been unable to obtain 
relief. 





*From the Department of Pathology, Jackson Memorial Hospital, Miami, Fla., Philipp R. 
Rezek, M.D., Director. 

**From the Department of Oral Surgery, Jackson Memorial Hospital, Miami, Fla., Thomas 
J. Cook, D.D.S., Director. 
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Physical Examination.—Physical examination revealed a malnourished 
white man who walked in a hunchback-like manner. 

Examination of the mouth revealed a sharply demarcated, granulating 
mass, with a slightly depressed central core. The mass measured 2 by 2.5 em. 
and was located at the left tuberosity of the maxilla and extended into the 
suleus (Fig. 1). This lesion was moderately vascular. There were several 
smaller firm nodules surrounding the mass. There were no teeth or retained 
root fragments in the posterior one-half of the left quadrant of the mandible 





Fig. 1.—Lesion from the left tuberosity of the maxilla which extended into the sulcus, 





Fig. 2.—Biopsy revealing a typical tuberculous nodule characterized by epithelioid cells, giant 
cells, lymphocytes, and palisade-like arrangement of the fibrocytes. 

and maxilla. There was no change in size or appearance of the lesion during 
the time the patient was observed. A biopsy of the lesion was taken (Fig. 2) 
revealing a typical tuberculous nodule characterized by epithelioid cells, giant 
cells, lymphocytes, and palisade-like arrangement of the fibrocytes. A Ziehl- 
Neelsen stain was also ordered (Fig. 3) and revealed acid-fast rods typical of 
the tubercle bacilli. 

Further laboratory work included an x-ray of the chest which was re- 
ported as: “Film of the chest shows emphysema and a fine mottled miliary 
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type of density scattered throughout both lung fields, somewhat more exten- 
sive on the left side. No definite cavities are identified and there is no fluid 
present within the pleural spaces. The appearance is best explained on the 
basis of tuberculosis; although in rare instances miliary carcinomatosis ean 
also produce these findings.” 

The Kahn test in this case was negative. 

The patient was advised to enter the hospital, but he refused hospitaliza- 
tion. Thirteen days later (Oct. 31, 1949) the patient was brought into the 
Jackson Memorial Hospital dead on arrival. 





Fig. 3.—A Ziehl-Neelsen stain revealed acid-fast rods typical of the tubercle bacilli. 


Abstract of Autopsy 


Oral cavity: There was a tumor mass in the left upper jaw which was 
ulcerated in the center. 

Thorax: There were several pleural adhesions. The lungs were firm 
in consistency. There were a few emphysematous blebs present. 
Cut surface revealed numerous small yellowish areas about 1 to 2 
em. in diameter throughout both lungs. The hilar lymph nodes 
were enlarged, and on section the cut surface was gray with areas 
of black pigmentation (Fig. 4). 

Heart: Grossly normal. 

Liver: There were two small, sharply demarcated whitish areas on the 
inferior surface of the liver. 

Gall bladder, pancreas, spleen, adrenal glands: Grossly normal. 

Gastrointestinal tract: There was an ulceration in the distal end of the 
ileum measuring about 1 em. in diameter and covered with a whit- 
ish material. The overlying serosal surface presented several min- 
ute grayish nodules. 

Kidneys: Several small whitish areas were seen scattered throughout 
the kidneys. 
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Prostate: The prostate was enlarged and firm. Cut surface revealed 
yellowish areas throughout the tissue and in some instances a cas- 
eous material was present (Fig. 5). 

Brain: There were fine granulations around the left middle cerebral 
artery. 





Kig. 4.—Lung revealing numerous small yellowish areas about 1 to 2 cm. in diameter. Typical 
miliary tuberculosis. 





Fig. 5.—Prostate, revealing yellowish, caseous areas throughout the prostatic tissue. 


Microscopic Examination.— 

Lungs: Sections taken from different areas of both of the lungs, showed 
the latter to be substituted to a large extent by granulomatous 
nodules, either being isolated or confluent. The average single 
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nodule showed, in the majority of cases, a homogenous center com- 
patible with cheesy necrosis and contained giant cells, the majority 
of which gave the typical aspect of Langhans’ type. In a few 
cases, however, there were granulomas present composed of typical 
epithelioid cells. Associated with all these tubercles was an outer 
border of fibroblasts which assumed a palisade-like formation in 
bordering these tubercles. Numerous of the areas of cheesy necro- 
sis contained deposits of coal pigment. In other instances, the con- 
fluence was so extensive that one had the impression of dealing with 
circumscribed cheesy pneumonia. In several instances, newly 
formed tubercles were encroaching upon the bronchial tree. Im- 
paction into blood vessels was also noticeable, together with a super- 
imposed inflammatory reaction as is usually met with in these . 
cases. 

Heart: Essentially normal. 

Liver and spleen: Revealed evidence of miliary dissemination. 

Gall bladder, pancreas, and adrenal glands: Essentially normal 

Gastrointestinal tract: Revealed evidence of tuberculous ulcers. 

Kidneys: Revealed numerous miliary tubercles. 

Epididymis, testes: No evidence of tuberculosis. 


Prostate: The necrosis was so outstanding that one was tempted to 
decide that he was confronted with the focus of the process from 
which a miliary dissemination took place. However, in careful 
analysis, one had to admit that this necrosis was cheesy only in 
part. In some areas giant cells of other origin, together with eal- 
cification, were noticeable, which makes it probable that a part 
of the necrotic process at least was due to so-called prostatic in- 
farets in conjunction with the presence of corpora. amylacea on 
the one hand and metaplasia (transformation from columnar 
epithelium of the glands into squamous epithelium). Be it as it 
may, the possibility still remains that the prostate may be the 
source of tuberculous dissemination. Ziehl-Neelsen stain re- 
vealed the presence of acid-fast rods typical of tuberele bacilli. 

Bladder: Negative. 

Brain: Marked inflammatory reaction in which participates the 
arachnoid, as well as the leptomeninges. A marked exudation 
was present with accumulation of fibrin, pus cells, large mono- 
nuclears, and lymphocytes, but no evidence of tubercles. No 
pathology in the cortex. 

Bone marrow: Revealed a few tubercles. 

Oral cavity: Sections taken from the lesion in the mouth showed the 
latter to be tuberculous in nature, whereby the tubercles were lo- 
cated beneath the squamous epithelium, but the bone in this par- 
ticular area and the bone marrow spaces were not involved in the 
tuberculous process. However, a moderate degree of osteomyelitis, 
most probably in ecorinection with the tuberculous process, could 
be traced from the roof of the mouth into the brain. 

Diagnosis: 


1. Conglomerate tuberculosis with superimposed miliary dissemination. 
2. Purulent leptomeningitis. 


It is the consensus of opinion that primary tuberculosis of the prostate 
gland does not exist. The few cases reported have either not been attended by 
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complete necropsy or have had a history of tuberculosis elsewhere. That the 
prostate is a frequent receptacle of secondary involvement of tuberculous spread 
is well founded by the opinion of many authorities. 

Rolnick? stated that it has been variously estimated that when taken as a 
group under the general heading of “urogenital tuberculosis,” the prostate is 
involved in about 70 per cent of the cases and the prostatic lesion in these cases 
is practically always secondary to a lesion elsewhere in the genitourinary system. 

Oberndorfer® claimed that tuberculosis of the prostate is never primary, 
although it may be the only lesion in the genital tract. Strom and Thompson‘ 
reviewed the literature and reported a ease in which very careful macroscopic 
and microscopic examination failed to reveal any evidence of tuberculosis in any 
organ other than the prostate. The patient had had x-rays of the chest and 
intravenous urograms before death. These failed to reveal any evidence of ab- 
normality. The patient succumbed five days after an operation for subacute 
choleeystitis with multiple gall bladder stones. This case is the only one re- 
ported in which a complete necropsy with examination failed to reveal any other 
source of tuberculosis. 

Walker,® in an exhaustive review of the literature up until 1911, stated that 
an analysis of the clinical reports has convinced him that the examination of the 
patient in most instances was not sufficiently exhaustive to show beyond doubt 
that the prostate gland was the primary focus. He found three acceptable cases, 
one reported by Crandon® in 1902, who found at autopsy a tuberculous mass in 
the prostate with no other tuberculosis in the body. The other two cases were 
reported by Krzywicki’ who, in autopsies on fourteen cases of prostatic involve- 
ment among fifteen cases of genitourinary tuberculosis, found two eases in which 
the prostate was the only urogenital organ affected. In both instances, how- 
ever, there was tuberculosis of the lung. In none of the three cases was there 
any mention of microscopic studies. 

Koll,’ Barney,® and Seott,’® feel that the scarcity of tuberculous prostatic 
lesions does not represent the true percentage. They felt that the scarcity may 
be due, first, to the failure on the part of the surgeon to have the specimen 
examined histologically, and, second, to the lack of sufficient number of areas 
studied in a given specimen. They stated that a more detailed study of all 
surgical specimens would raise the incidence of these lesions. However, even 
with the most careful microscopic examination of the prostate and other organs 
as reported by Menville’’ on a study of sixty-five cases of tuberculosis of the 
male genital tract, could any clear-cut diagnosis of the primary focus in the 
prostate be made. 

Koll® reported on two cases, one of which may be similar to our ease. In 
this ease, the patient entered the tuberculosis ward of the Cook County Hos- 
pital complaining of cough, loss of weight, and general cachexia. He died two 
months later. At autopsy, there was revealed an acute disseminated miliary 
tuberculosis of all lobes of the lung; chronic ulcerative tuberculosis of the in- 
testine; chronic nephritis; marked fibrocaseous tuberculosis of the prostate. Dr. 
Harry Jackson, the pathologist, stated that “The tuberculosis of the prostate 
gland is evidently primary for the genito-urinary organs.” 
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TABLE I, 
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Cases REPORTED IN WHICH THE PROSTATE WAS THE ONLY TUBERCULOUS GENITAL 
ORGAN FounpD At NECROPSY 








NAME 


YEAR 


CASES 





NUMBER 


TUBERCULOSIS 
ELSEWHERE 


EXTENT OF 
EXAMINATION 





Krzywicki? 


1888 


1 


Pulmonary and 
meningeal 


Pulmonary and 
renal 


No mention of micro- 
scopic studies 





Crandon®é 


None 


No mention of micro- 
scopic studies 





Socin and 
Burckhardt18 





Pulmonary and 
renal 


Pulmonary, renal, 
and meningeal 


No mention of micro- 
scopic studies 





Hueter!9 


Gotz120 


Seotti0 


Lehmann2! 


1904 


Pulmonary, rt. renal, 
and vesical 


Rt. renal, vesical, 
and urethral 


Seminal vesicles not 
involved microscopi- 
cally; testes and 
epididymes not exam- 
ined microscopically 


No microscopic studies 
on testes and epi- 
didymes 





Pulmonary, menin- 
geal, and renal 


Miliary 
No mention of 


lungs; microscopic 
nodes in kidney 


No mention of micro- 
scopic studies 








| Fibrous apical scar 
and tuberculous 
peribronchial 
lymph node 


Prostate examined post- 
operatively; complete 
necropsy with espe- 
cially thorough study 





Pulmonary 


Pulmonary; pos- 
terior urethra and 
urethral glands 


Stains positive for 
T.B. in prostate; 
microscopic examina- 
tion of other geni- 
talia negative 


Stains positive for 
T.B. in prostate, 
urethra, and urethral 
glands; microscopic 
examination of other 
genitalia negative 





Randall22 








Pulmonary 


Pulmonary, renal, 
and vesical 


Pulmonary, It. renal, 
and vesical 


Pulmonary, renal, 
and psoas abscess 





No mention of micro- 
scopic studies on 
other genitalia 


No mention of micro- 
scopic studies on 
other genitalia 


No mention of micro- 
scopic studies on 
other genitalia 


T.B. never demon- 
strated clinically 
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TABLE I—ConT’pD 








CASES TUBERCULOSIS EXTENT OF 

NAME YEAR TOTAL | NUMBER ELSEWHERE EXAMINATION 
Menville11 1935 1 None Epididymes not exam- 
ined microscopically 
Strom and 1941 l None Thorough microscopic 
Thompson4 examination of the 
genital tract; com- 
plete necropsy; T.B. 
demonstrated by acid- 
fast stains from 
prostate; typical 

| microscopic structure 

of tuberculosis of 
prostate 


Strom, G. W., and Thompson, G. J.: Primary T.B.C. of the Prostate. Case Report, 
J. Urol. 45: 858-862, 1941. 
































Koll’s second ease entered the genitourinary service giving the typical symp- 
toms of prostatie obstruction. The bladder was drained and later the prostate 
was removed and reported as tuberculous. The patient was in the hospital for 
five months because of a persistent fistula which was uninfluenced by gradu- 
ally inereasing doses of tuberculin. There was not the slightest reaction to 
the tuberculin, even in one milligram doses. Koll stated that this is strongly 
suggestive that there was no other tuberculous focus in the body, at least active. 

There have been four or five cases reported of tuberculosis of the prostate 
engrafted upon a benign hypertrophy of the prostate gland. Rathbun’ re- 
ported a ease of acute prostatic tuberculosis with an early hypertrophy in which 
a careful survey showed no evidence of tuberculosis in any other part of the 
body. 

A partial suprapubic prostatectomy was performed. The microscopic pic- 
ture revealed the entire picture of an active, acute and chronic tuberculosis in 
a prostate that had been the seat of hyperplastic changes. 

Koll,’ Barney,’ Seott,’° and Bothe’* ** reported cases of tuberculosis of 
the prostate associated with benign hypertrophy. These cases were acciden- 
tally discovered after prostatectomy for the hypertrophied prostate gland. In 
none of the cases was it conclusively shown that tuberculosis did not exist 
elsewhere. 

When two totally different pathologie processes as tuberculosis and hy- 
pertrophy of the prostate are found in the same gland, the question arises as 
to which lesion appears first. Barney,® in the report of his case, concluded 
that the hypertrophy appeared first for the reason that if tuberculosis was the 
primary offender it would have, by its production of necrosis, caseation, and 
deposition of fibrous tissue, so destroyed the parenchymatous elements of the 
prostate that the adenoma would not have developed. Bothe** and Scott,’® 
however, felt that if one accepts the view that the origin of the hypertrophied 
prostate is in the rudimentary periurethral glands and that there is atrophy 
of the normal prostatic glandular tissue, the contention of Barney does not 
hold true. 
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Discussion 


While we do not believe that primary tuberculosis of the prostate exists, 
we shall not attempt to prove the fallacy of the previously reported cases, but 
we shall endeavor to prove that the criteria for such diagnosis have not been 
definitely established. 

Rezek** stated that in studying different pathologic processes of the pros- 
tate we often find lesions which at first glance look tuberculous in nature. 
Under more exact analysis, however, it can be demonstrated that necrosis and 
the presence of giant cells in the prostate do not always mean tuberculous 
changes. Certain types of chronic prostatitis, especially associated with pros- 
tatic infarcts and disintegrating corpora amylacea, though presenting a typi- 
cal inflammatory foreign body reaction, are very often taken for tuberculosis 
(giant cells, accumulation of lymphocytes, necrosis). Such a mistake is prac- 
tically never made in cases such as ours where extensive conglomerate tuber- 
culosis, cheesy necrosis, and the presence of bacilli could be demonstrated. 

Koll® believed that since there was not the slightest reaction of a per- 
sistent fistula formed after the removal of a tuberculous prostate, this was 
strongly suggestive of no other tuberculous focus in the body, at least active. 
We know now of anergic reactions which denote the absence of reaction to a 
given antigen. This anergy of the skin, as well as the entire organism, is 
regarded as specific if the tuberculous individual is in a state of healing and 
these patients will not react even to large doses of tuberculin, or as nonspecific, 
which is characteristic of severe acute tuberculous processes. 

In the report of Strom and Thompson‘ in which very careful macroscopic 
and microscopic examination failed to reveal any evidence of tuberculosis in any 
organ other than the prostate, we believe, as in our case, that a healed focus may 
have existed and the prostatic involvement is only a manifestation of past tuber- 
culous dissemination with healing of the primary focus. 

In the case reported by Rathbun,’* the patient had a vague history of 
pleurisy many years ago, plus the findings of calcified mesenteric nodes in an 
x-ray, plus a recent x-ray which was interpreted as fibrosis of the lung. Here 
again, the suspicion of dissemination to the prostate is too great to conclude 
that this is a primary tuberculosis of the prostate. 

Warres*® recently reported a case of primary tuberculous prostatitis which 
was found on transurethral resection, but this was not attended by necropsy. 
Hence, in spite of a negative past history for tuberculosis elsewhere, conclusive 
evidence is lacking to prove that this is a case of primary tuberculosis of the 
prostate. 

In most of the other cases there was either a lack of complete necropsy or’‘a 
history weighing too heavily in favor of tuberculous foci elsewhere, to demon- 
strate conclusively that the prostate gland was the primary focus. In our ease, 
doubt of the primary focus being in the prostate is greater, inasmuch as we 
found conglomerate tuberculosis of the lung. 

While it is not our contention to discuss diagnostic features of prostatic 
involvement, we wish to state that several recently written articles have been 
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published which discuss the diagnostic criteria of tuberculous prostatic involve- 
ment. Among these should be mentioned the report of Lattimer,’’ who stated 
“that early eases exhibit a beefy redness of the prostatic urethral epithelium 
with occasional superficial ulcerations. Chronic cases reveal a dilatation of the 
prostatic urethra, just proximal to the verumontanum, ‘golf hole’ dilatation of 
the prostatic ducts on the floor of the urethra, with longitudinal ridges inter- 
twining among the dilated prostatie ducts.” 


Summary 


A ease is reported in which tuberculosis of the prostate was associated 
with a tuberculous lesion in the oral cavity and finally became the focus of an 
acute generalized miliary tuberculosis. 
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FOLIC ACID TREATMENT OF A CASE OF PROLONGED ACUTE 
GINGIVAL HEMORRHAGE 


Austin H. Kutscuer, B.A., D.D.S.,* AND Dante. E. Ziskin, D.D.S.,** 
New York, N. Y. 

HIS paper reports the successful treatment with folie acidt of an unusual 

case of hemorrhagic gingivitis. 


Introduction 

The hematopoietic role of folic acid has been reported by Wills,’ Davison,’ 
Damashek,* and others. Folie acid has dramatically arrested many macrocytic 
anemias in which megaloblastic bone marrows are found.*> It was soon real- 
ized that folic acid plays an essential part in the metabolism of all body cells. 
The influence of folic acid on growth,® reproduction,’ respiration,’ nitrogen 
balanee,* the gastrointestinal system,’ resistance to infection,’® and metabo- 
lism 14+ 12, 13, 14, 15, 16, 17, 18, 19 hag been described. 

The work done with the antifolic acid compounds, one of which, Amino- 
pterin, is spoken of as “a universal cytotoxic agent,” has further established 
the importance of folie acid to living organisms.”° 

Daft listed some of the symptoms of folie acid deficiency as they appear 
in various experimental animals: failure of growth, anemia, leucopenia, 
granulocytopenia, thrombocytopenia, poor feathering, gingivitis, necrosis of 
the gums, achromotrichia, dehydration, a spastic type of cervical paralysis, a 
dermatologic syndrome, and perosis. In monkeys deficient in folie acid, de- 
pression of the formed elements of the blood, gastrointestinal dysfunction, 
diarrhea, ulcerated gums, anorexia, cachexia, and other symptoms appear." 
Folie acid defiicient animals respond quickly to the administration of puri- 
fied folic acid. In monkeys, for example, folic acid was found to elevate 
quickly the red blood cell, leucocyte, and platelet counts.” 


Case History 
The patient, a chemical engineer, was a white man, 24 years of age. His 
chief complaint was severe gingival hemorrhage of a spontaneous and unpro- 
voked character. 


Medical History.—The patient had heart murmur since birth, measles at 5, 
double mastoid at 7, Saint Vitus’s dance at 8, rheumatic fever at 9, osteomye- 
litis of the left leg at 10, pneumonia at 22. No previous tendency to bleed had 
been noted. 

*Clinical Assistant, Department of Research, School of Dental and Oral Surgery, Columbia 
University. 

**Late Professor of Dentistry, School of Dental and Oral Surgery, Columbia University. 


+Folic acid for this study was kindly oupotins by the Lederle Laboratories Division of 
the American Cyanamid Company, Pearl River, N. Y. 
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Present Illness——T'wo and one-half years previously, the patient con- 
tracted a severe infection in the mastoid area which was unsuccessfully treated 
with large dosage of sulfathiazole and successfully treated with penicillin. 
This illness was followed a month later by the hemorrhagic gingivitis. 

Dental care such as sealing and conservative periodontal treatment, in- 
struction in toothbrush technique, massage, and interdental stimulation had 
heen completely ineffective in controlling the syndrome. Bleeding frequently 
had continued for hours after treatment. Medication with tannic acid or 
Adrenalin had been required to control this bleeding. Hydrogen peroxide, 
other washes, and mild astringents had been ineffectual. Vitamin C (250 mg. 
per day) and high multivitamin drugs had offered no relief. Penicillin had 
controlled infection but had been of no value for the chief complaint. 

General medical examination of the body was unrevealing. 


Laboratory Findings. 


Hemoglobin 96 per cent 
Red cells 4,930,000 
White cells 7,300 
Platelets 180,000 
Polymorphonuclear leucocytes, 
nonsegmented 4 per cent 
Polymorphonuclear leucocytes, 
segmented 69 per cent 
Lymphocytes 21 per cent 
Monocytes 6 per cent 
Coagulation time 6 minutes Bleeding time, 2 minutes 
Clot retraction Present Tourniquet test, negative 
Prothrombin time 20 seconds 
Prothrombin index 100 
Control 20 seconds 


At this point, six weeks following the initial appearance of symptoms, 
the patient was referred to the School of Dental and Oral Surgery of Colum- 
bia University. 

Physical Findings—Oral.—Oral examination revealed frequent spontaneous 
unprovoked bleeding from the gingivae. There was profuse hemorrhage from 
the gingivae upon the slightest probing. Inflammation and infection of the 
gingivae were also present, brought on partially by a failure to brush the teeth 
owing to the fear of the severe hemorrhage following toothbrushing and 
brought on partly by a lack of effort at oral hygiene. Bleeding frequently 
would fill the mucobuceal fold, cover the teeth, and fill the mouth, uneontroll- 
ably. Frequently, a clot did not form for hours and it was necessary to apply 
Adrenalin or tannie acid to stop the flow of blood. Pressure techniques alone 
were unsuccessful. 

The tongue, hard and soft palates, floor of the mouth, and cheeks were 
normal except for a definite leucoplakia of the mucous membrane of the 
cheeks and hard palate. The teeth were normal and were covered by a heavy 
coating of tobacco stain from pipe smoking. 
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Treatment.—Biopsy during the hemorrhagic period was considered impos- 
sible. Medication was discontinued for one week, during which period the 
symptoms continued unabated. Rutin, 40 mg. per day for seven days, was 
completely unsuccessful. Treatment with Panthenol, 150 mg. daily, for the 
next seven days was likewise unsuccessful. 

Following an additional seven-day observation period, 10 mg. folic acid* 
(Folvite, Lederle) daily by mouth was prescribed. Within three days the 
spontaneous bleeding disappeared. Hemorrhage was no longer severe even 
upon probing and sealing. Blood clots of the usual type formed in normal 
time. Within one week oral examination revealed only a chronic gingivitis. 

Folic acid therapy was continued for an additional eleven days. Over 
the period of fourteen days the patient ingested a total of 140 mg. folie acid. 
No sign of toxicity of any kind was reported. At the end of the two-week 
period, folic acid was discontinued. 

The -patient was observed regularly thereafter, and conservative perio- 
dontal treatment was rendered at intervals of six weeks. After four months 
of quiescence, however, the syndrome reappeared in a slightly less severe form. 
Folic acid therapy, 10 mg. per day by mouth, was reinstituted several days 
following the reappearance of symptoms. 

The disease again dramatically yielded to this therapy within three days. 

Since then, the identical syndrome has reappeared three additional times, 
each time somewhat less severe than before, but each time severe and charac- 
terized by unstimulated hemorrhage. Control, however, was more easily 
achieved. In each instance, oral folie acid therapy, 10 mg. per day, promptly 
checked and eliminated the syndrome after approximately three days. 
Therapy was always continued through fourteen days. 

The patient has been free of symptoms for eight months. He has refused 
any further hematologic studies since folic acid therapy was instituted and 
has also refused sternal marrow biopsy. No toxicity to therapy was reported 
at any stage. The appearance of the mouth at present is one of chronic gingi- 
vitis. His oral hygiene is poor. 


Discussion 


This syndrome and the therapy are thought-provoking. A number of pos- 
sible mechanisms for this individual’s behavior present themselves : 

An uncomplicated folie acid deficiency of nutritional or other etiology may 
have been present. 

It was at first thought that the condition might be the result of a chemical 
(occupational or medicinal) allergy, perhaps to benzene type compounds. The 
possibility of this etiology has not been ruled out despite the successful re- 
sponse to folic acid therapy. 


*Based on animal studies, estimates have been made concerning the human requirement 
for folic acid which is believed now to be between 0.1 and 0.2 mg. daily.** The quantity of 
folic acid required therapeutically to remedy deficiency symptoms and produce the maximum 
hematologic response ranges from 0.1% to 5.0% mg. per day. If there is a deficiency in folic 
acid it may be administered in the above dosages continuously for periods of weeks or months 
in both animals and man with favorable nutritional results and with no toxic effects.?.™* 
Toxicity of folic acid is very low, the lethal dose being estimated at 500 to 5,000 times the 
dosage therapeutically used in the megaloblastic anemias.** 
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There is next the possible role of the sulfathiazole in the etiology or pre- 
cipitation of the symptoms. Sulfa drugs are well known to cause hematologic 
disturbances in human beings.”* 

Various sulfa drugs have been found to produce a syndrome in animals 
which responds to folie acid therapy.2® When sulfonamides which inhibit the 
bacteria of the gastrointestinal tract are fed to rats, signs of folie acid defi- 
ciency, such as graying of the hair, cessation of growth, poor lactation, 
leucopenia, and anemia are noted. The bone marrow of these animals shows 
marked cellular depletion, especially of the myeloid elements.*° 

In our patient, a one-month period separated sulfa therapy and the onset 
of oral symptoms. The appearance of symptoms one month after sulfa might 
possibly be explained by a change in the relative numbers of the bacteria con- 
stituting the intestinal flora, or by an overgrowth of some intestinal bacteria 
and the crowding out of those others responsible for essential biochemical syn- 
theses. Stickl and Gartner** found that the administration of a sulfonamide such 
as sulfathiazole destroys the greater part of the normal intestinal bacteria. After 
3 to 5 administrations of sulfathiazole, no intestinal bacteria could be cultured 
from the feces of some patients. Moore, Kessel, Simonsen, and Marmorston** 
demonstrated that sulfathiazole appears in significant amounts in the feces and 
attributed successful treatment of bacillary dysentery to its presence in the 
lumen of the large bowel. The concentration of sulfasuxidine in the feces was 
found to be only 1.5 times that of sulfathiazole. 

In a study concerned with the production and treatment of blood dyscrasias 
in rats receiving sulfathiazole, sulfadiazine, or sulfanilamide, Kornberg, Daft, 
and Sebrell** produced severe blood dysecrasias in animals fed any of these three 
drugs in purified diets. They succeeded in correcting these dyscrasias despite 
continued ingestion by the animals of the diet containing the sulfonamide by 
administering orally certain liver fractions which are thought to have contained 
folie acid. They considered the mechanism of this toxic manifestation of the 
sulfa drugs to be obseure. The possibility that the sulfonamides interfere with 
some enzyme system had been suggested earlier by Spicer, Daft, Sebrell, and 
Ashburn. 

Kornberg et al.** considered it a possibility that a direct sulfa toxicity, an 
indirect sulfa toxicity as suggested by Spicer et al.,** and reduced essential 
intestinal biochemical syntheses might all be at work at once. 

Both folie acid and biotin are considered essential for the synthesis of vita- 
min K in the intestines.*° It is known also that the colon bacillus (which has 
been found sensitive to sulfathiazole**) is largely responsible for the intestinal 
synthesis of biotin and folic acid.*” 

Deficiencies of vitamin K, para-aminobenzoie acid, biotin, and folie acid 
have all been produced in rats when poorly absorbed sulfonamide drugs are 
included in the synthetic diet.*® 

Gant et al.** believed that in animals fed with diets including sulfon- 
amides, Escherichia coli may reappear in large numbers but without the ability 
to synthesize biotin and folie acid. It is possible, then, that any of the anti- 
bacterial drugs such as the sulfonamides, penicillin*® (which might possibly 
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have been the causative agent in this ease), streptomycin,*® and others capable 
of altering the ratios of the bacteria constituting the intestinal flora, or able 
to depress the intestinal colon bacillus, or decrease its capacity to synthesize 
folie acid, could thereby possibly produce a folie acid deficiency and indirectly 
depress the vitamin K level. Folie acid deficiency of other etiology could also 
cause lowering of the vitamin K level of the blood. 


Darby*: found that folie acid aided in the treatment of patients with 
sprue, indicating the profound influence of folic acid on the absorption of fat- 
soluble substances. Fecal fat loss was decreased, and other evidence of im- 
proved absorption, including early cessation of diarrhea, return to normal of 
the flat glucose-tolerance curve, and increased absorption of vitamin A and 
carotene, was noted. In sprue, defective absorption of fat-soluble factors in- 
eluding vitamin K also may produce a hypoprothrombinemia as described by 
Ingelfinger.*? The folic acid therapy reported in the present paper may have 
corrected a hypoprothrombinemia owing to faulty intestinal absorption of a 
fat-soluble vitamin, in this case, vitamin K. (Hypoprothrombinemia in rats, 
resulting from sulfathiazole therapy, which was successfully treated by vita- 
min K has also been reported.) ** 

Folie acid may have acted solely as a panhematopoietic chemotherapeutic 
stimulus or tonic to the system of formed blood elements and consequently to 
the clotting mechanism. 

At infrequent intervals cases of excessive prolonged bleeding have been 


reported in the literature which do not seem to belong to any group in the 
usual classification of hematologic diseases. Excessive hemorrhage as evi- 
denced by increased bleeding time is present despite a normal platelet count, 
normal coagulation time, normal serum fibrinogen, and normal prothrombin 
time. 


This type of bleeding has been designated as pseudohemophilia. <A large 
group of cases of pseudohemophilia were gathered together from the medical 
literature by Estren, Medal, and Damashek.** They found that 75 per cent 
of their cases evidenced epistaxis, 70 per cent showed bleeding into the skin, 
while bleeding from the gums occurred in 39 per cent of the cases. The re- 
lationship of these cases one to the other and to this case remains obscure. 
Since therapeutic measures in this disease have little effect, treatment in the 
past has been mainly prophylatic. The etiology of pseudohemophilia has been 
considered unknown. 

It is felt that any or several of the factors mentioned may have been in- 
volved in the over-all picture. 


Summary 


A ease of severe, chronic, unstimulated hemorrhage from the gingivae was 
controlled repeatedly and promptly by folic acid therapy, 10 mg. per day, after 
three days of the fourteen-day treatment period. The syndrome reappeared 
four times and was checked on each occasion by the same medication. The 
patient has now been free of symptoms for twelve months. 
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Surgical Anatomy and Physiology 


SPREAD OF INFECTION OF DENTAL ORIGIN 
Anatomic and Surgical Considerations 


Harry H. SHapiro, D.M.D., New York, N. Y., AND 
Epwarp L. SLeeper, D.D.S., aNnp 
Water C. GurRALNICK, D.M.D., Boston, Mass. 


Introduction 


LTHOUGH the use of the antibiotics has minimized the dangers attending 

the spread of infection, it is generally acknowledged that chemotherapy 
alone cannot be relied upon to control suppurative inflammation after the 
formation of pus; the location and removal of pus remain a vital consideration.’ 

When the resistance of affected tissues is overcome by the destructive action 
of pathogenic microorganisms, the resultant infection may spread through the 
body by anatomic pathways which include the blood stream, the lymphatic 
system of vessels and nodes, and by direct extension between planes of fascia. 

Because the oral surgeon is chiefly concerned with infection of dental origin, 
the subjects presented in this paper include: (1) a review of the fasciae and 
potential fascial spaces of the head and neck; (2) the treatment of dental in- 
feetions generally; (3) eases of infection of dental origin in which surgical 
methods and techniques employed in the removal of pus are illustrated and 
discussed. 

Anatomic Considerations 

The Fasciae.—The fasciae are continuous layers of connective tissue and 
are commonly described as consisting of superficial and deep layers. They 
vary in thickness and strength, and they sheath, bind together, or support in- 
ternal structures. 


The Superficial Cervical Fascia (Tela Subcutanea).— The superficial cer- 
vieal fascia is a layer of loose connective tissue located directly beneath the 
skin, oceupying the interval between the overlying integument and the under- 
lying outer or superficial layer of the deep cervical fascia. Nerves, vessels, 
lymphaties, and fat deposits are found within its meshwork. In the region of 
the face, the muscles of expression are contained within this layer of the fasciae; 
in the neck, the platysma muscle is contained within it. This most superficial 
of the fasciae (Fig. 1) is the site of superficial cellulitis, a diffuse inflammation 


of connective tissue which may extend from the head to the neck and the torso. 
From the Department of Anatomy, College of Physicians and Surgeons, Columbia Uni- 
versity, New York, N. Y. 
Read before the New England Society of Oral Surgeons, Harvard Club, Boston, May 1, 
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The Deep Cervical Fascia—Underlying the tela subeutanea, the deep cer- 
vical fascia is described as consisting of a number of layers, namely, outer, 
middle, visceral, and deep layers. These envelop groups of muscles, vessels, 
nerves and glands, investing each of them with a protective covering and binding 
them together. 


Fig. 1.—Transverse section of the neck (Deaver). From Morris, M.: Human Anatomy, 
-d. 10, Philadelphia, 1942, The Blakiston Company. 
Accessory (spinal accessory) nerve 
Scalenus posterior 
. External jugular vein 
Scalenus medius 
. Scalenus anterior . Phrenic nerve 
Omohyoideus tendon . External cervical 
. Sternocleidomastoideus 27. External cervical vi 
Sternohyoideus 28. External cervical fascia 
Lonzus colli 29. Anterior ramus of fifth cervical nerve 
. Thyroid gland 30. Anterior ramus of sixth cervical nerve 
. Inferior (recurrent) laryngeal nerve 31. Vertebral artery and veins 
. Sternothyroideus 32. Ligamentum nuchae 
. Trachea 33. Multifidus 
Esophagus 34. Semispinalis cervicis 
. External cervical fascia 35. Semispinalis capitis 
Anterior jugular vein 36. Splenius 
Prevertebral fascia 37. Longissimus cervicis 
. Sympathetic trunk 38. Levator scapulae 
. Common carotid artery 39. Iliocostalis cervicis 
. Descendens cervicalis (hypoglossi) . Trapezius 


te 
_ 


Vagus nerve 

. Internal jugular vein 

. External cervical fascia 
. Platysma 
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The outer or superficial layer of the deep cervical fascia: This outer, snugly 
adapted collar of tissue forms a fascial envelope which encloses all the structures 
of the neck except the nerves, vessels, lymphatics, and fat deposits found in 


Fig. 2.—Fasciae of the head and neck (after Eisler). From Morris, H.: Human 
Anatomy, ed. 10, Philadelphia, 1942, The Blakiston Company, 

The superficial fascia has been removed in places in order to show the deeper fasciae: 
the sternocleidomastoid has been partly removed; the submaxillary gland, almost wholly; the 
parotid gland, as far as the duct. 

. Submaxillary space 8. Median colli vein 

. Parotid space 9. N. occipitalis minor 

. Sternocleidomastoid 10. N, auricularis magnus 
Supraclavicular fossa 11. Deltoid 

5. Suprasternal space 12. Processus coracoideus ° 
3. External jugular vein 13. Fascia coracoclavicularis 
Anterior jugular vein 


Sialer: 
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the more superficial layer of fascia, the tela subeutanea. Fascial processes or 
alae extend inward from the outer layer of the deep fascia, connecting it with 
deeper layers of fascia, thus forming fascia-enclosed compartments which con- 
tain muscles, glands, vessels, and nerves. 

The outer layer of the deep cervical fascia is shown in Fig. 2; it not only 
encloses the structures of the neck but also extends upward on the face, where 
it envests the parotid gland, covers the masseter muscle, attaches to the zygoma, 
and continues superiorly as the outer layer of the temporal fascia. 

In the neck, the outer layer of the deep cervical fascia splits to invest the 
trapezius muscle, extends across the posterior triangle of the neck, divides to 
enclose the sternocleidomastoid muscle, and is continved to the midline where 
it joins the outer cervical fascia of the opposite sid It is attached to the 
spines of the cervical vertebrae posteriorly and to the clavicle inferiorly. The 
hyoid bone, to which the fascia is attached anteriorly, separates the upper, 
submaxillary portion from the infrahyoid division of the fascia. This latter 
layer extends to the sternum where it splits and is attached to the anterior and 
posterior borders of the manubrium, thus forming the space of Burns (Fig. 2). 
The suprahyoid portion of the outer cervical fascia is attached to the lower 
border of the mandible, extends across the submaxillary and submental areas, 
joins the fascial coverings of the digastric and stylohyoid muscles, and encloses 
the submaxillary gland. 

The middle layer of the deep cervical fascia: This is known also as the 
pretracheal fascia. The middle layer of the deep cervical fascia consists of 
outer and inner layers. The outer layer encloses the sternohyoid and omohyoid 
muscles. The inner layer, thinner and weaker than the outer, invests the thyro- 
hyoid and sternothyroid muscles. Both outer and inner layers fuse in their 
lateral extensions and are attached to the carotid sheath which encloses the 
carotid artery, internal jugular vein, and vagus nerve (see Fig. 1). The middle 
layer of the deep cervical fascia is attached to the hyoid bone above, and to the 
sternum and clavicle below, joining the outer layer of the deep cervical fascia 
and the carotid sheath beneath the sternocleidomastoid muscle (see Fig. 1). 


The visceral layer of the deep cervical fascia: This layer is located deep to 
the middle layer of the deep cervical fascia and encloses the thyroid gland, 
trachea, and esophagus. The visceral layer of the deep cervical fascia forms a 
compartment in the neck between the middle layer of the deep cervical fascia 
and the prevertebral fascia, and extends from the base of the skull to the thorax. 

The Alar Fascia.—The alar fascia? is situated between the prevertebral 
fascia and the fascial coverings of the pharynx, esophagus, and the visceral 
structures. In continuity with the prevertebral fascia at the tips of the trans- 
verse processes of the cervical vertebrae, where both layers are attached, the 
lateral extension of the alar fascia forms the carotid sheath. 

The Prevertebral Fascia.—The prevertebral fascia is the deep layer of the 
deep cervical fascia. It covers the bodies of the cervical vertebrae, the longus 
colli and secalenus muscles, and other deep muscles of the posterior neck region 
(see Fig. 1). 
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Fascial Spaces.—Fascial spaces are potential areas between planes of 
fascia. When the loose connective tissue which normally binds fascial planes 
together is destroyed by invading infection, the intervals thus established be- 
tween the planes of fascia are referred to as fascial spaces. A number of such 
potential areas, variously described by different authors, are here briefly re- 
viewed. 

The Space of the Body of the Mandible——aAs described previously, the 
outer or superficial layer of the deep cervical fascia splits to envelop the 
trapezius, sternocleidomastoid, and suprahyoid muscles in the neck, extends 
upward enclosing the submaxillary gland, and is attached to the lower border 
of the mandible. Here it splits to invest the portion of the lower jaw which 
houses the teeth (the body of the mandible), and along the tooth-bearing area 
becomes intimately associated with the alveolar mucoperiosteum and the muscles 
of facial expression attached to the jaw. This fascia-enclosed space, described 
by Dingman,’ contains the tooth-bearing portion of the mandible and includes 
the periosteum, fascia, muscle attachments, blood vessels, nerves, teeth, and 
periodontal structures associated with the body of the mandible. Infections in 
the space may be of dental, periodontal, or vascular origin, or may arise from 
fractures or by direct extension from infection in the masticator or lateral 
pharyngeal spaces. 

When infection from the incisor or canine teeth occurs in this space, mani- 
festation of such morbid conditions is dependent on the pathway followed by 


the perforating microorganisms. If the outer alveolar plate of bone is involved, 
induration or fluctuations are usually found in the labial or buccal suleus of the 
oral vestibule, the pointing of pus externally being limited by the outer layer 
of the deep cervical fascia and the overlying tela subeutanea. If the inner bony 
alveolar plate is perforated, infection is usually confined to the floor of the 
mouth. 


Swelling due to infection from premolar or molar teeth is evidenced ac- 
cording to the plate of bone involved and to structures that limit or influence 
the pathway of extension. If infection spreads lingually from premolar teeth, 
it is usually confined to the floor of the mouth above the level of the mylohyoid 
muscle attachment on the inner aspect of the mandible, since anatomically, the 
apices of the premolars lie on a plane above the internal oblique line. 


When molar teeth are involved and the infection appears on the inner aspect 
of the bone, if the apices of the roots of the molars do not extend below the 
attachment of the mylohyoid muscle, or if the infection perforates the bone above 
the mylohyoid level, the floor of the mouth receives the infected material. When 
the root apices of the molar teeth extend below the level of the mylohyoid at- 
tachment the infection may open into the submaxillary space. 

In bueeal perforations, the swelling occurs in the oral vestibule or points 
externally, depending upon whether the pathway followed by the infection is 
located above or below the external oblique line, to which the buecinator muscle 
is attached. If the infection pierces the fascia attached to the inferior surface 
of the mandible, it may then extend into the submaxillary space and point ex- 
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ternally; if the infection points above the buccinator muscle, the swelling appears 
in the oral vestibule. 

Infection in the space of the body of the mandible may either remain 
localized or may extend to other fascial areas if not confined to the boundaries 
of the space. Infection passing beyond the limits of the space of the body of 
the mandible may progress posteriorly to involve the masticatory space; in- 
feriorly to involve the submaxillary space; and medially and posteriorly to in- 
volve the floor of the mouth and the lateral pharyngeal spaces. 

The Masticator Space.—The masticator space, described by Coller and 
Yglesias,* includes an area which contains the masseter, temporalis, external 
and internal pterygoid muscles and their related structures, and also the ramus 
of the mandible, the zygomatic arch, and all the associated vessels, nerves, fascia, 
and tendons within the confines of this extensive fascia-enclosed compartment. 

It will be recalled that the outer or superficial layer of the deep cervical 
fascia, in its upward extension on the face, splits anteriorly and posteriorly, the 
anterior extension of the fascia enveloping and becoming associated with the 
body of the mandible. Posteriorly, the fascial extension forms layers which 
invest the masseter muscle laterally and the internal pterygoid muscle medially. 
A further splitting of the fascia completely envelops the lateral and medial 
surfaces of the masseter and internal pterygoid muscles. From the anterior and 
posterior boundaries of the masticator space the fused fascia extends superiorly 
and is attached laterally to the entire length of the zygomatic arch, enclosing 
this bony structure. 

At the upper boundary of the zygomatic arch the fascia divides, forming 
a triangular-shaped space approximately 1.5 em. in height, and again fuses at 
the apex of this fascial union. The fused layer of fascia is continued over the 
temporalis muscle to the superior border of the masticator space, thus forming 
the compartment known as the temporal space, which is further subdivided 
into superficial and deep portions. The superficial portion of the temporal 
space is bounded by the lateral surface of the temporalis muscle and the super- 
ficial temporal fascia; the deep portion extends between the medial surface of 
the temporalis muscle and the periosteum overlying the temporal bone. 

On the medial surface of the ramus of the mandible the outer layer of the 
deep cervical fascia splits to invest the external pterygoid muscle, located 
lateral to the internal pterygoid muscle; the upward extension of the fascia is 
attached to the base of the temporal bone. 

The masticator space is thus bounded on all sides by layers of fused fascia 
and is limited inferiorly by the inferior surface of the ramus of the mandible; 
anteriorly by the anterior borders of the masseter, pterygoid, and temporalis 
muscles and the anterior border of the ramus; superiorly by the superior portion 
of the temporalis muscle at its attachment to the temporal bone; laterally by 
the lateral border of the masseter muscle; medially by the medial border of the 
internal pterygoid muscle. The area included in this large space contains the 
muscles outlined above and also all the blood vessels, nerves, fascia, ligaments, 
bones, and tendons within its confines. 
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Infections in the masticator space may occur by direct extension of infection 
‘rom the space of the body of the mandible, from the floor of the mouth or the 
ateral pharyngeal spaces, or by local infection such as results from the peri- 
‘oronal involvement of a mandibular third molar tooth. Infection in the space 
may also result from the introduction of pathogenic microorganisms from a 
nonsterile needle, or by forcing bacteria from the surface of the mucosa into 


deeper structures. 
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Fig. 3.—Drawing of a dissection showing parotid and submaxillary glands; viewed from 
the left side. (From Shapiro, H. H.: Applied Anatomy of the Head and Neck, ed. 2, Phila- 
delphia, 1947, J. B. Lippincott Company. 

Extension of infection may follow a course lateral or medial to the masseter 
and/or the internal pterygoid muscles, and may progress in a number of direc- 
tions: (1) to the submaxillary space below, (2) to the temporal space above, 
either superficially or deep, (3) medially and posteriorly to the lateral pharyn- 
geal and retropharyngeal spaces, and (4) anteriorly to the space of the body 
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of the mandible. Extension of infection in a posterior and lateral direction is 
not likely to occur due to the resistance offered by dense fascia in these areas. 


The Parotid Space.—The parotid space contains the parotid gland and all 
the structures found within its confines. The parotid gland (Fig. 3) lies outside 
of the masseter muscle and extends posteriorly behind the ramus of the mandible 
and medially between the masseter and internal pterygoid muscles. Structures 
within the gland include the facial nerve, auriculotemporal nerve, posterior 
facial vein, and external carotid, internal maxillary, and superficial temporal 
arteries. 

The outer layer of the deep cervical fascia which invests the masseter 
muscle splits at the lower border of the parotid gland to form the resistant 
parotid-masseterie fascia. This thick fascial layer covers the gland externally 
and is in continuity posteriorly with the investing layer of the deep cervical 
fascia which overlies the sternocleidomastoid muscle, and superficially with the 
fascia attached to the zygomatic arch. The fascial layer is located next to the 
parotid gland medially, between the gland and the masseter muscle. Due to 
the denseness of the fascia, most infections are confined within its limits. 

Infection in the gland points medially and inferiorly more easily than to- 
ward the face, and may open into the neck or the buceal cavity, or may spread 
superiorly to the temporal fossa. Lesions in the oral cavity may also involve the 
gland by backward extension along the parotid duct. 

The deeper layer of fascia extends toward the pharynx and is not com- 
pletely closed superiorly; lack of continuity in the fascial layer between the 
styloid process and the internal pterygoid muscle establishes communication 
with the loose connective tissue adjacent to the pharynx. Infection in the retro- 
pharyngeal or lateral pharyngeal spaces may thus distend the gland outward or 
spread into the parotid space. 

In order to reach infection in the parotid space Blair® incises the skin 2 em. 
anterior to the auricle and extends the incision downward behind and below the 
angle of the mandible; a similar incision is illustrated in Fig. 4. The fibrous 
capsule surrounding the gland is incised and spread by blunt dissection, care 
being taken to avoid cutting into the substance of the gland due to the proximity 
of the facial nerve. 


The Lateral Pharyngeal Space.—The lateral pharyngeal space is formed 
by an extension of the deep cervical fascia which connects the visceral pharyn- 
geal fascia with the carotid sheath. The space is bounded medially by the lateral 
wall of the pharynx; the fascia of the parotid gland, the pterygoid muscles, 
and the buccopharyngeal aponeurosis establish the anterior limits of the space. 
Laterally, the space is in contact with the carotid sheath, the prevertebral fascia 
forming its posterior boundary. 

Infection may spread from the lateral pharyngeal space to the retropharyn- 
geal space. Free communication exists between the lateral pharyngeal and sub- 
mandibular spaces. Infection in the floor of the mouth, or from a retropharyn- 
geal abscess may be carried to the lateral pharyngeal area by veins or lymphatics 
and may reach the mediastinum by this route. 
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The Retropharyngeal Space.—The retropharyngeal space is formed between 
he posterior wall of the pharynx and the prevertebral fascia, the pharynx form- 
ng the anterior boundary of the space, the posterior limit being established 
by the prevertebral fascia. The loose areolar connective tissue normally existing 
between these two fascial planes permits pharyngeal movement. Because the 
prevertebral fascia extends downward to the posterior mediastinum, it is mor- 

phologieally possible for infection which reaches the retropharyngeal space to 
spread inferiorly to the mediastinum. It is due to this factor that the retro- 
pharyngeal space has been referred to as the ‘‘danger zone.’’ 


parotid gland 
*+..Parotid gtund 


~-~ Incision for body of mandible 





Fig. 4.—Drainage incisions for fascial spaces. (After Coller, F. A., and Yglesias, L.: Surg., 
Gynec. & Obst. 60: 277-290, 1935.) 


The Submandibular Space—The submandibular space, as described by 
Grodinsky and Holyoke,” includes the regions of the submental and submaxillary 
triangles lying between the mucous membrane of the floor of the mouth and the 
outer layer of the deep fascia over these regions (Fig. 5). The submaxillary 
and sublingual glands and a group of muscles, the genioglossus, geniohyoid, 
mylohyoid, and anterior belly of the digastric, are enclosed in the submandibular 
space. The hyoglossus and the superior pharyngeal constrictor muscles form 
the floor of the space, the fascial coverings of these various structures forming 
a group of potential spaces which communicate with each other. 

Infection in the submandibular space may spread across the floor of the 
mouth, into the deep submaxillary area, the lateral pharyngeal and retropharyn- 
geal spaces, and thus to the superior and posterior mediastinum. Accumulations 
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of pus within the floor of the mouth may extend posteriorly to the faucial 
pillars (Fig. 6), the pharynx and the larynx, producing swellings, as in Lud- 
wig’s angina, which may result in asphyxiation. Extension of infection from 
the submandibular space may also spread to the superficial fascia of the head 
and neck, or along deeper fascial envelopes in the neck. 
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Fis. 5.—Fasciae of head and neck in mid-sagittal section. (After Grodinsky, M., and Holyoke, 
E. A.: Am. J. Anat. 63: 367-408, 1938. 


The detailed description of the submandibular area by Dingman® is in- 
cluded in this review of the anatomy in order to emphasize the surgical approach 


to the floor of the mouth and its contiguous structures. According to Dingman, 
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The floor of the mouth is anatomically divided into two large potential fascial 
paces each of which is divided into two parts by a median septum composed of 
lense fascia. The deepest of these sublingual spaces is located between the 
renioglossus and geniohyoid muscles. It is bounded laterally and anteriorly 
yy the inner surface of the mandible, and posteriorly by the hyoid bone. The 
nost superficial of the sublingual spaces is formed between the geniohyoid and 
mylohyoid muscles and is likewise bounded anteriorly and laterally by the 
inner surface of the mandible and posteriorly by the hyoid bone. Each of 
these as previously described is divided into two parts by the median septum.”’ 
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Fig. 6.—Median sagittal section showing collection of injection.masses between submental 
muscles. (After Grodinsky, M., and Holyoke, E. A.: Am. J. Anat. 63: 367-408, 1938. 


Dingman described the submandibular space of Grodinsky and Holyoke as 
being compartmentead into right and left areas, and deep and superficial ones. 
Grodinsky and Holyoke, moreover, included the submaxillary and submental 
areas in the submandibular space. Because of these varying descriptions, we 
wish to stress the nomenclature we prefer in order that confusing terms may 
be avoided, both in describing and visualizing from description the areas in- 
volved by disease processes. 

All parts of the floor of the mouth communicate with one another. The 
deep portion of the submaxillary triangle extends over the posterior margin of 
the mylohyoid muscle, thus establishing communication between the submaxillary 
and sublingual areas (Fig. 7). Anteriorly, the sublingual glands extend beyond 
the median raphe, providing a pathway for the spread of infection from one side 
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of the floor of the mouth to the other. It is apparent that the floor of the mouth 
and the suprahyoid region of the neck are intimately related and form an 
anatomical entity. Infection, however, is often localized in a particular section 
of this area. For descriptive purposes, therefore, we are subdividing the entire 
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Fig. 7.—The mylohyoid diaphragm as seen from above. Note portion of submaxillary 
gland lying above the mylohyoid muscle. The sublingual spaces communicate at the anterior 
extension of the sublingual glands. The line of incision through the mylohyoid muscle, made 
by an external approach, is indicated. (After Williams, A. ¢ Surg., Gynec. & Obst. 70: 
140-149, 1940.) 
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Fig. 8.—A, A case of Ludwig’s angina. Note the brawny edema and typical open- 
mouthed facies due to elevation of the floor of the mouth and protrusion of the tongue. The 
infection is unilateral. 

B, Same patient seven weeks postoperatively. 
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Fig. 9.—A, Ludwig’s angina ‘ 
right molar had been extracted two days previously. 


cising for drainage. 





C, Incision for drainage of Ludwig’s angina. 
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(bilateral involvement), in a boy 10 years of age. A lower 
B, Preliminary tracheotomy prior to in- 


The line of incision extends 


from one angle of the mandible to the other and has been carried through the mylohyoid 


diaphragm. 
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area into a number of surgical spaces. We thus differentiate (1) a submaxillary 
space, that region of the neck containing the submaxillary gland; (2) a sub- 
lingual space, the area bounded superiorly by the mucosa of the floor of the 
mouth, inferiorly by the mylohyoid muscle, anteriorly and laterally by the body 
of the mandible, posteriorly by the hyoid bone, and medially by the median 
raphe; (3) a submental space, the suprahyoid region which extends from the 
anterior limit of the submaxillary space to the midline, limited in depth by the 
mylohyoid muscle. All of these spaces, of course, occur bilaterally. 

We feel that the use of the terms outlined permits a more readily under- 
standable description of a specified area of infection. Ludwig’s angina, a classic 
example of submandibular infection, is considered to be a specific disease entity 
by us. It should be differentiated from other types of cellulitis, for treatment 
depends upon accurate diagnosis of the condition. Ludwig’s angina involves 
the submaxillary, submental, and sublingual spaces (Fig. 8); only if all three 
of these areas are involved is the case a true Ludwig’s.®° Due to the efficacy 
of present-day antibiotics, some cases of Ludwig’s angina do not require the | 
radical lifesaving surgery in use a few years ago. If a diagnosis of Ludwig’s | 
angina has been made on the basis of the criteria enumerated herein and surgical 
intervention is indicated, the incision for drainage will vary greatly from that 
done to drain a cellulitis of the sublingual or submaxillary space alone (Fig. 9). 








We wish to emphasize the fact that the fascial spaces of the head and neck 
are contiguous and so intimately related that infection may pass readily from 
one to the other. <A sublingual infection may spread to the submaxillary and | 
submental areas, thus involving the entire submandibular region as in Ludwig’s 
angina. Similarly, infection from any of the submandibular spaces may spread 
to the lateral pharyngeal space, carotid space, pretracheal space, and ultimately 
the cranial fossa or the mediastinum. An appreciation of the facility with 
which infection can spread in this region supports the findings of Grodinsky 
and Holyoke and their designation of the area as one continuous space. But 
because infections in this region are often localized and can be drained from a 
specific site, a uniform and surgically descriptive anatomical compartmenting 
of the area as outlined previously seems desirable. 





The Treatment of Dental Infections 


A systematic approach to the treatment of dental infections is important. 
Inadequate and injudicious treatment is sometimes the result of faulty diagnosis 
or lack of appreciation of present-day therapeutic measures. 

Admonitions against the removal of teeth in the presence of infection and 
the use of hot compresses or poultices may in some cases constitute a negative 
rather than a positive approach to treatment. Fundamental principles, enumera- 
ted below, often permit effective therapy when applied to such conditions. 

Abscessed teeth are the most common cause of the spread of infection of 
dental origin. The cases discussed illustrate various types of acute alveolar 
abscess and the therapeutic measures employed; the rationale of treatment in 
each case follows. 
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Case Reports 


Case 1.—The patient (Fig. 10) suffered from severe toothache and 
swelling of the upper lip, cheek, and left eye. Three days previously pain had 
been experienced in the maxillary left lateral incisor. The dentist, when called 
upon to relieve the pain, found only slight edema and opened the pulp chamber 





B. 


Fig. 10.—A, Acute alveolar abscess; upper left lateral incisor. B, Intraoral view. 


of the tooth in an attempt to secure drainage and also to allow for subsequent 
root therapy and retention of the tooth. Swelling of the face occurred that 
evening and progressed rapidly to the condition seen at examination. 
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The left lateral incisor was sensitive to percussion and quite mobile. There 
was extensive edema of the buceal fold and soft tissues but no fluctuation. A 
small fluetuant area was palpable on the palate. The temperature was 100° F. 
by mouth and the pulse, 96. The patient was uncomfortable and appeared 
toxic. The tooth was removed under gas-oxygen anesthesia with a resultant 
release of pus from the alveolar socket. An incision of the small fluctuant area 
on the palate was also made to procure further drainage. A wick was placed 
in the alveolar socket and another in the palatal opening. Procaine penicillin, 
300,000 units, was injected intramuscularly. The temperature dropped to 
normal, the patient was free of pain, and the swelling had subsided considerably 
by the following day. Both wicks were removed; the palatal wick was replaced. 
Procaine penicillin, 300,000 units, was again administered and the patient was 
instructed to irrigate the mouth hourly with hot saline solutions. On the second 
postoperative day, all the swelling had disappeared, the temperature and pulse 
were normal, and the patient experienced no further discomfort. The palatal 
wick was removed and the patient discharged. 

Discussion.—The reasoning that governed the decision to remove the tooth 
during the acute phase of the infection follows: 


1. The removal of the tooth was a simple, atraumatie procedure. 

2. Incision and drainage of the palatal area alone would have failed to per- 
mit sufficient drainage; the cellulitis was extensive. 

3. Possible spread of the infection by the use of a local anesthetic was 
eliminated by employing a general anesthetic. 

4. The tooth was slightly mobile and sensitive to percussion, an indication 
that removal would involve little trauma. 

5. Drainage could be expected through the alveolar socket. 


To summarize, removal of teeth can be accomplished in the presence of acute 
infection under the following conditions: if (a) the removal of the tooth is not 
accompanied by trauma; (b) drainage of the infection can be expected following 
removal of the tooth; (¢) the use of general anesthesia eliminates the spread of 
infection which may possibly occur by needle puncture of infected tissues. 

Removal of a tooth during an acute infection may be an unnecessary and 
often a hazardous procedure. There are times when extraction should be de- 
layed until the acute symptoms have subsided. The following cases illustrate 
such conditions. 


Case 2.—The patient had experienced recurrent toothache in a mandibular 
molar tooth. There had been pain for a few days and swelling of the right side 
of the jaw had become noticeable. The patient appeared pallid, sweaty, and 
toxic. There was marked edema of the space of the body of the mandible and of 
the submaxillary space on the right side. Trismus was pronounced and the 
mucosa over the sublingual space was elevated adjacent to the involved molar 
tooth. The temperature was 99.6° F. X-ray examination disclosed a large 
radiolucent area at the apex of the right mandibular third molar (Fig. 11). 
There was no fluctuant area either externally or intraorally; the tooth had no 
mobility; the pain was not severe. The patient suffered more from malaise 
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han from ‘‘toothache.’’ He objected to immediate hospitalization and was 
therefore given 600,000 units of procaine penicillin intramuscularly and placed 
m a regime of hourly hot saline mouth irrigations at home. Bed rest, forced 
ijourishing foods, and sedation were prescribed. 

On the following day the patient’s physical condition had improved. The 
facial swelling, however, had increased and there were indications of fluctuation 
in the submaxillary region. Trismus and elevation of the floor of the mouth 
had also inereased. The temperature was 99.6° F., the pulse, 108. The patient 
agreed to hospitalization upon being informed that an external incision and 
drainage would probably be required. Penicillin, 50,000 units, was prescribed 
every three hours, and 2 Gm. sulfadiazine were administered immediately, 
followed by 1 Gm. at four-hour intervals, Flaxseed poultices were applied to 
the faee, and hourly hot saline mouth irrigations were prescribed. 





Fig. 11.—Lateral jaw plate showing periapical involvement of lower right second and third 
molars. 

Fluctuation oceurred in the submaxillary region after six hours of such 
treatment. Under local procaine anesthesia, a 114-inch incision was made in 
the submaxillary region beneath and parallel to the lower border of the mandible. 
An immediate release of thick, foul-smelling, purulent matter was obtained. 
The abscess cavity was opened by blunt dissection and found to extend beneath 
the mandible and lingual to it. A large rubber dam drain was placed in the 
cavity and a dry dressing applied. The temperature and pulse were normal 
on the following morning. The patient experienced no discomfort and the tris- 
mus was lessened. He was discharged from the hospital after four days. The 
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mandibular right second and third molars were removed at the office under 
local anesthesia the following day. After several subsequent visits for dressing 
of the incised area, the condition cleared entirely and the patient was discharged. 

Discussion.—Immediate removal of the abscessed tooth would have ac- 
complished little in such a condilion, and may have resulted in further com- 
plications. Elevation of the floor of the mouth is a danger signal that should 
be heeded, for the symptom suggests the possible spread of infection into the 
pharyngeal spaces. The removal of teeth in the presence of such a finding is 
rarely advisable. Caution is indicated when the floor of the mouth is involved. 
In this particular case, the patient when first seen was not suffering from pain; 
precipitate removal of the ‘‘aching’’ tooth was contraindicated. 

The external swelling is an important symptom in such conditions. The 
massive cellulitis usually indicates that the infection has spread through the 
periosteum and into the soft tissues. Very little drainage can be anticipated 
from the alveolar socket in so diffuse a cellulitis, especially if there are already 
indications of probable pointing on the skin surface. 





A, B. 
Fig. 12.—A, Acute alveolar abscess; lower left premolar and molars. B, Radiograph 
of teeth. C, Note fiuctuation in buccal sulcus. D, Wick in situ after incision and drainage 
of fluctuant area. 


A consideration of such factors as the debility of the patient, who may have 
experienced several sleepless nights and foodless days, as in the case outlined, 
influences the decision to defer surgery and to institute antibiotic and supportive 
therapy as a rational choice. 

Removal of the absecssed tooth, the initial source of infection, is the least 
important element in the treatment of cases such as the one under discussion. 
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[t should be noted that removal was delayed until the patient had recovered 
from the acute stage. It would, however, be unwise to postpone removal for 
a protracted period, for a recurrence of the acute infection might ensue. Judg- 
ment must be exercised and the tooth removed as soon after the acute symptoms 
have subsided and the patient is in a condition to tolerate the procedure. An 
additional consideration is the possibility of a difficult extraction, which may 
result in trauma. In such instances the removal of the tooth should be deferred 
until the acute infection has been controlled. Medical care and surgical inter- 
vention, as in the case outlined, provide the patient with comfort, whereas the 
removal of the tooth without proper preliminary therapy fails to accomplish 


this objective. 





D. 


Fig. 12.—C and D (For legend, see opposite page). 


Case 3.—This case of acute alveolar abscess and cellulitis again illustrates 
a condition in which deferment of extraction is indicated. Five days previous 
to his first visit the patient had experienced a toothache in the left mandibular 
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molar region. The adjacent soft tissues became swollen and the swelling in- 
ereased markedly during the next three days. The patient appeared toxic, 
generally debilitated, and was extremely uncomfortable. His temperature was 
99.8° F. 

Examination disclosed extensive swelling of the space of the body of the 
mandible, extending into the submaxillary region (Fig.12, A). X-ray revealed 
a diffuse area of chronic rarefying osteitis with suppuration involving the 
mandibular left first and second molars (Fig. 12, B). <A localized, fluctuant 
mass could be seen and palpated in the buceal fold adjacent to the first and 
second molars (Fig. 12, C). Incision and drainage ef this mass under gas-oxygen 
anesthesia resulted in the release of a considerable quantity of pus. A wick 
was placed in the incised area (Fig. 12, D), and the patient was given procaine 
penicillin, 300,000 units intramuscularly. When seen the following day, he re- 
ported that immediate relief of discomfort had followed the establishment of 
drainage, and the temperature had dropped to 97° F. The wick was changed 
and removed twenty-four hours later. The removal of the offending tooth was 
deferred for three days. The abscessed teeth were removed later under inferior 
alveolar block anesthesia ; no postoperative difficulties ensued. 


Discussion.—As in Case 2, the removal of teeth was not an important factor 
in the initial therapy. Treatment included the establishment of drainage plus 
chemotherapy and supportive measures. Drainage having been obtained, the 
use of penicillin prevented further spread and aided in aborting the infection. 
Hot compresses and intraoral irrigations assisted the continuation of drainage 
during the first two days of treatment. Forced fluids and nourishing foods 
were prescribed to re-establish the patient’s recuperative powers. Sedation 
was prescribed to maintain comfort and as an aid in recovery. In order to 
prevent recurrence of the condition the teeth were removed soon after the acute 
infection had subsided. It should be emphasized that when dealing with such 
infections of the jaw, the surgery of choice is that which is most effective and 
least involved. 

Case 4.—This case exhibited swelling of the jaw with signs of early flue- 
tuation (Fig. 13, A). One week previously, a sudden onset of pronounced tris- 
mus and a swelling at the angle of the mandible had occurred. Both conditions 
had become progressively worse. Discomfort and malaise had developed, but 
no undue pain had been experienced. The swelling was extensive, brawny, and 
involved the masticator space to the angle of the mandible. <A soft, inflamed 
area about 2 em. in diameter could be seen at the height of the swelling. Tris- 
mus was extreme; the intermaxillary opening was limited to less than 1 em. The 
left mandibular second molar was broken down and mobile (Fig. 13, B). The 
anterior pillar of the fauces was edematous. 

Surgical interference was delayed, as the pain was not severe, and no 
definite area to incise for drainage could be located. Procaine penicillin, 600,000 
units, was administered intramuscularly. Hot saline mouth irrigations at 
hourly intervals, bed rest, and foreed fluids were preseribed. The swelling was 
not quite as pronounced and the temperature had dropped to normal on the 
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following day. The mouth was opened under gas-oxygen anesthesia and the 
mandibular molar was removed. Some drainage was obtained from the alveolar 
socket and a wick was placed in the incised area. An additional 600,000 units 
of penicillin were injected intramuscularly. The temperature rose to 99.6° F. 
on the following day, the pulse was 108, and the swelling had decreased but 
remained brawny. The trismus was unchanged. The wick was removed from 
the alveolar socket, 300,000 units of penicillin were administered, and flaxseed 
poultices on the face and intraoral irrigations were prescribed. Daily injec- 
tions of depository penicillin were continued for four days and a regime of 
rest, enriched fluids, irrigations, and poulticing were continued with progres- 
sive signs of improvement. The edema and trismus had disappeared on the 
sixth day and the patient was discharged. 





Discussion.—Several pertinent observations are illustrated by this case. 
Antibiotic and supportive therapy sometimes resolves infection without surgi- 
eal interference. Because the patient experienced little pain, removal of teeth 
could be delayed while building up a satisfactory penicillin level. Facial point- 
ing began in the absence of external applications of heat; resolution of the 
swelling occurred even after the use of poultices. 


The Role of the Antibiotics in the Treatment of Dental Infections 

With few exceptions, infections of dental origin are caused by penicillin- 
sensitive microorganisms. As a rule, unless cultures prove otherwise, penicillin 
is the drug of choice in the treatment of acute dental infection. Aureomycin is 
primarily effective against viruses.* * 1°11 The acute alveolar abscess and its 
complications are primarily a streptococcal infection. Penicillin is the most 
effective agent with which to combat this organism. The use of antibiotics is 
most significant when combined with judicious surgery. 

Administration of penicillin should be initiated early in cases of acute 
infection. Because the long-acting procaine penicillin preparations and also 
oral pencillin are effective, many cases can be treated on an ambulatory basis. 
A rational dosage schedule follows.?® 1% 14 1°, 16 

For depository types, one daily intramuscular injection of 300,000 units of 
procaine penicillin. 

For crystalline penicillin, 30,000 units every three hours. 

For oral penicillin, 100,000 to 150,000 units every three hours. 


Recent reports’’ have substantiated the effectiveness of discontinuous ther- 
apy administered either orally or intramuscularly. When dealing with acute 
oral infection, a product of virulent bacterial strains, the classic dosage sched- 
ule outlined previously probably offers the safer therapy. 

As a general rule penicillin should be continued until the patient has been 
afebrile for forty-eight hours. Although a remarkably effective aid in treat- 
ment, penicillin should be used neither as a substitute for surgery nor as a 
crutch for unsound surgical precedures. It should be recalled that the proper 
removal of teeth has long been a safe procedure in the presence of infection 
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even previous to the discovery of penicillin. The addition of penicillin to an 
anesthetie solution does not alter the fact that it is unwise to inject into 
acute areas. Lovestedt'® made the point clear in originally reporting the use 
of penicillin-novoeaine solutions. 


Supportive Treatment in Acute Dental Infections 


Supportive treatment includes the application of thermal agents, sedation, 
diet, and general care of the patient. The perennial question regarding the use 
of heat and cold is answered by the rule that cold should not be employed in 
the treatment of jaw infections. Cold compresses should be reserved for the 
initial stages of traumatic swelling. The use of heat hastens the localization of 
infection and reduces pain and discomfort.’® Hot saline irrigations are the best 
means of providing intraoral heat: two tablespoons of salt, added to a two- 
quart enema bag or irrigating can filled with hot water, produce an approxi- 
mately normal saline solution. The bag is suspended and the solution directed 
into the desired area by holding the nozzle in the mouth. Patients can carry 
on such treatment at home with efficiency. In eases of extensive cellulitis, 
the intraoral irrigations are combined with external applications of heat; anti- 
phlogistine poultices, which retain heat for twenty to thirty minutes of each 
hour, are usually effective. External applications of heat alone will not neces- 
sarily result in the pointing of an abscess on the face. Fluctuation is hastened 
hut not determined by heat. 

The individual with jaw infection requires care. Because it is rarely pos- 
sible for the patient to eat normally in such cases, a nourishing and easily di- 
gested diet is indicated. Milk- or cream-enriched foods, such as custards, soups, 
egenogs, strained or chopped baby food meats, are all easily managed. Patients 
with fever, resulting in loss of body fluids, require the forcing of liquids. The 
patient must also be made comfortable by proper sedation, since constant pain 
debilitates the individual and retards recovery. Proper drugs should be pre- 
seribed :*° Nembutal, Seconal, or phenobarbital, to induce sleep, and narcoties, 
to alleviate pain. Available drugs should be used in accordance with the severity 
of the pain. In the order of increasing strength these include codeine, Demerol, 
methadon, and morphine. With proper diet and sedation the response to treat- 
ment is hastened. 

Summary 


1. The faseiae and fascial spaces of the head and neck are reviewed. 

2. The basie anatomy is related to infections of dental origin. 

3. The direct spread of infections by fascial pathways is discussed and 
illustrated. 

4. Principles in the management of cases originating in abscessed teeth 
are stressed and the general treatment of dental infections outlined. 
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Anesthesiology 


SOME BASIC PHYSIOLOGICAL ASPECTS OF ANESTHESIA 


Norman N. Nurman, B.A., D.D.S.,* ProvipEence, R. I., AND 
Rap Post, B.A., D.D.S.,** New York, N. Y. 


OO often, the basic fundamentals of physiological thinking are overlooked in 
te practical considerations of everyday practice. General anesthesia in 
the office of the oral surgeon presents the same broad problems and responsi- 
bilities inherent in the administration of operating room anesthesia. Thus it 
should be based on those same principles of medical science. 

Understanding why the various systemic reactions occur, manifesting them- 
selves in the specific signs of anesthesia, enables the anesthetist to effect logical 
and purposeful decisions. The most commonly administered anesthetics in the 
dental office are N.O and O., N.O and Vinethene and O., and N.O and O, and 
Pentothal Sodium. However, no matter what the specific anesthetic is, no matter 
what its effects on the particular organ systems are, the common denominator 
of all general anesthesia is the balance of O, and CO, supply in the body. It is 
the purpose of this paper to review the varied aspects of O, and CO, physiology, 
their relation to the signs of anesthesia, and to provide a background which will 
point up the clinical significance of these gases so as to allow sufficient latitude 
of safety in the administration of general anesthesia for oral surgical procedures. 

Hyperoxia 

This condition is one which offers little cause for concern. It is true, 
however, that prolonged exposure to excessive amounts of O., as in the thera- 
peutie administration of 100 per cent O, for days, may result in certain toxic 
reactions such as hyperemia and edema of the lungs. Under ordinary con- 
ditions, the surrounding air contains 20.9 per cent O,. The partial pressure 
exerted by this percentage of O, will ordinarily result in a hemoglobin O, 
saturation of 96 per cent. On the basis of 15 Gm. of hemoglobin per 100 c¢.c. of 
blood, the hemoglobin will carry 19.2 ¢.c. of O,. If the hemoglobin is 100 per 
cent saturated it will contain 20 ¢.c. of O,, a gain of less than 1 ¢.c. The blood 
plasma also earries 0.3 ¢.c. of O, per 100 ¢.c. of blood when exposed to ordinary 
QO, partial pressures, When saturated, it contains 2.2 ¢.c. of O,. The total gain 
of O, in the blood when the patient breathes 100 per cent O, is, therefore 2.7 c¢.c. 
of O,, or a gain of about 14 per cent. Actually, the real interest is not in the 
oxygen which is inspired but, rather, the amount of O, which gets to the tissues. 
Since this is difficult to measure, we must speak in terms of the O, content of 
the blood. The increase of O, noted previously has no effect on tissue function 
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under ordinary conditions, but where anoxia exists this increase can be sig- 
nificant. While in the blood only a 14 per cent increase may be noted, in the 
tissues experimentation has shown that there is a proportionately greater in- 
crease in O,. 

If a higher concentration of O, is administered, the gas has a greater dif- 
fusion power and thus there is a greater amount of O, reaching the tissues in a 
shorter period of time. The clinical application of the foregoing is significant. 
Excess amounts of O, are not harmful. This simplifies matters for the anes- 
thetist. In a routine anesthesia, the increase in the percentage of O, administered 
to the normal patient does not increase the safety factor. However, in those 
patients whose oxygen absorptive or distributing capacity is impaired, the addi- 
tional amount of O, delivered to the tissues is of great benefit. 


Anoxia 

Anoxia is the failure of the tissues, for any reason at all, to receive an 
adequate supply of O,. In so far as the tissue cells are concerned, prolonged 
anoxia results in irreversible changes. Moreover, the more highly specialized 
the cellular function, the quicker these deleterious effects occur. Therefore, the 
cells of the cerebral cortex will be the first to evidence these changes. The 
medullary cells, which include the vasomotor and respiratory centers, do not 
show this irreversible phenomenon as rapidly as do the cells of the cortex. Thus, 
it is possible to have a patient emerge from an apparently successful anesthesia 
and still evidence impaired cerebral effects without manifesting any variance in 
the respiratory and circulatory mechanisms. 

The administration of 14 per cent O, for a prolonged period of time will 
result in the symptoms of anoxia. In the circulation, there will be an increase in 
blood pressure, pulse, and cardiac output. This is due to a reflex stimulation 
of the chemoreceptors of the aortic and carotid bodies. Of course, O, lack will 
result in a central depression of the vasomotor cells of the medulla. However, 
the reflex stimulation predominates. The reflex is strong and primitive and is 
the last to be rendered ineffective. There is also a reflex stimulation of respira- 
tion via the same mechanism. 

If less than 10 per cent O, is administered for a prolonged period of time, 
the following is the sequence of events: unconsciousness due to the loss of fune- 
tion of the cortical cells, a depression of the central nervous system, medullary 
failure, cessation of respiration, and circulatory failure. 

The clinical considerations of anoxia are most pertinent. Cyanosis is a 
frequently used but not too reliable guide to the presence of anoxia. The blue- 
ness is directly proportional to the amount of reduced hemoglobin in the cir- 
culating blood. The ruddy plethorie individual may be delivering enough O, 
to his tissues, but still have so much unoxygenated or reduced hemoglobin present 
that he may appear cyanotic. Conversely, an anemic individual may be using 
all his available hemoglobin to deliver O, to the tissues, thus not appearing 
cyanotic, but because of insufficient hemoglobin may be suffering from anoxia. 
Other considerations which limit the use of cyanosis as a guide to anoxia are 
cold and stimulation of the sympathetic nervous system. Cold may result in a 
vasoconstriction of the peripheral blood vessels and an ensuing blueness. 
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The pulse rate rise is proportional to the decrease in the amount of O, in- 
take. This may be used as a test to determine the presence of anoxia. If the 
pulse drops greatly on the addition of 100 per cent O., the patient is anoxic. 
[f there is little or no change in the pulse rate, there is no anoxia. 


Hypercapnia 

Increased CO, tension will markedly stimulate the depth, and, to some ex- 
tent, the rate of respiration. Ordinary room air contains 0.03 per cent CO,. 
Alveolar air in equilibrium with this air has a composition of 5 to 6 per cent 
CO, and will exert 40 mm. Hg. pressure. An increase of the CO, tension to 41.5 
mm. of Hg., which is easily accomplished by breathing 5 to 10 per cent CO, for 
a few minutes, will result in a doubled respiratory volume. This occurs because 
of the direct action of the CO, on the respiratory center in the medulla. 

In the normal patient, high concentrations of CO, will have a narcotic effect 
and depress the central nervous system. In a deeply anesthetized patient, 
moderately high concentrations of CO, will here also act as a narcotic and fur- 
ther depress respiration rather than stimulate it. 

Under ordinary conditions, the administration of high concentrations of CO, 
will increase the blood pressure by direct action on the vasomotor center of the 
medulla. The local effect of high CO, on blood vessels is vasodilatation. If the 
central nervous system is not depressed the central effect predominates and the 
blood pressure is raised. However, due to the local effects the cerebral vessels 
are dilated. In deep anesthesia, where the central nervous system is depressed, 
the local vasodilatory effect of the increased CO, level will be in evidence and 
the blood pressure will fall. In high concentration of CO,, there is a slowing 
of the heart rate but an increase in the cardiac output and an inereased dis- 
tensibility of the cardiac muscle. The toxic effect of the CO, accumulation at 
the conducting bundle of His produces heart block and a slow ventricular rate. 

Excess amounts of CO, will mitigate the circulatory depressant effects of 
anoxia. In patients breathing only 8.5 per cent O, the usual anoxic effects can 
be prevented by the inhalation of 3 per cent CO,. This is because of the action 
of the CO, in inereasing the respiratory volume, venous return, and cerebral 
blood flow, in stimulating the vasomotor center, and in shifting the O, dissocia- 
tion curve so that the supply of O, to the tissue is increased. 

High CO, is valuable in the elimination of toxie gases. The increase in 
depth of respiration is effective particularly in ridding the lungs of these gases, 
because a significant volume of the gases is expired. In increased shallow 
respirations the dead air space accounts for most of the respiratory exchange, 
and the composition of gases within the alveoli is not appreciably altered. 

A test to determine the depth of anesthesia consists in the administration 
of high percentages of CO,. If the patient is deeply anesthetized, the narcotic 
effects of the CO, will result in a further depression of respiration. If, on the 
other hand, the breathing is stimulated, the patient is in a lighter plane. 

A common misconception is the one which asserts that CO, should be ad- 
ministered in conjunction with O, in measures designed to resuscitate a patient 
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who is asphyxiated. This is applicable only in carbon monoxide poisoning, be- 
cause it hastens the dissociation of carboxyhemoglobin and releases the hemo- 
globin for the transport of O,. 

In the cessation of breathing, due either to anoxia or asphyxia, the CO, 
which is constantly being produced by body metabolism soon accumulates be- 
cause it is not being blown off in expiration. This excess would ordinarily serve 
to stimulate breathing. lIurther addition of CO, will serve no useful purpose 
but will act to increase the CO, concentration in the body and indeed may even 
further narcotize the central nervous system. Therefore, 100 per cent O, under 
pressure is most effective because of its greater rate of diffusion in getting O, 
into the alveoli. This O., carried to the medulla, will lessen the depression of the 
respiratory center which the previously accumulated CO, will now be able to 
stimulate. 

Acapnia 

Acapnia is produced by overventilation during open method anesthesia or 
by too great absorption of CO, during the administration of anesthesia in a 
closed system. The effects, previously mentioned as a result of hypercapnia, 
are reversed. The cerebral blood vessels may constrict, resulting in a decreased 
blood flow and syncope. This situation is usually remedied by allowing the ac- 
eumulation of CO, to occur. It is necessary to decide whether the patient is 
too deeply narecotized or is showing the effects of low CO, tension. A wrong 
decision may cause grave concern. 


Summary 


1. The understanding of the physiological relationship of oxygen and car- 
bon dioxide in the administration of general anesthesia is of paramount im- 
portance. 

2. Overoxygenation will never harm the patient. It may, however, inter- 
fere with the anesthesia if the anesthesia is based on anoxia for its effect. 

3. Cyanosis is not an adequate indication for the presence of anoxia. 

4. Great falls in pulse rate on the administration of 100 per cent O, are 
indicative of the presence of anoxia. 

5. The main effect of CO, is to stimulate respiration. 

6. If the respiratory center is depressed, the administration of CO, will 
further depress it. 

7. In ordinary resuscitation, 100 per cent O, delivered under pressure 
should be used. The addition of CO, is contraindicated. 
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Oral Pathology 


REPORT OF SEVEN CASES OF ANODONTIA PARTIALIS 


H. C. Berenpt, D.D.S., JERUSALEM, ISRAEL 


Introduction 


Fg tpmangeis partialis is of interest not only as a curiosity, but also because 
it has some aspects which either may give hints on biological and genetic 
questions or put the dentist before practical problems. Some cases make ortho- 
dontie treatment necessary ; the problems of other cases may be solved only by 
prosthetic rehabilitation. According to the degree of deformity psychological 
factors may be involved. 

These facts may be the reason that the reports on anodontia partialis were 
more frequent within the last years. Still in 1936 a German author* was not 
able to gather from various sources more than twelve eases of genuine ano- 
dontia partialis. 

An extremely rare case of partial anodontia, which I reported’ and which 
[ had oceasion to follow up and investigate, aroused my interest in the prob- 
lem. Seven further cases provided the material for the following report. As- 
sociated physical defects could be observed in only some of these cases ; these 
may contribute some useful material to the problem. 

The seven eases comprised 4 male and 3 female patients, aged 22, 13, 25, 13 
and 14, 21, 13, respectively. Only the most important illustrations were se- 
lected. Table IV is arranged as in Thoma’s Oral Pathology’; Tables I, II, and 
III give further statistical material. 

Case Reports 

Case 1.—The patient, a 14-year-old girl, being an orphan immigrant, could 
give no information about the dental history of her family. She was of normal 
height and her general health was good, Hair growth, iris, skin, fingers, and 
toes were normal. Though her mental development was normal, she was ex- 
tremely shy, obviously conscious of her deformity (Compare Case 4.) The 
mouth seemed to be sunken and abnormally small. The dental formula was as 


follows: 


i I 1 |1 iI ll 4 V6 
a . ¢ 8 [1 2 lil IV V6 
(3) 


X-rays showed that no permanent teeth were retained under the deciduous 
teeth except |3 (Figs. 1, 2, 3, 4, 5, 6, and 7). The teeth were unusually small. 
Interdental spacing between 3 2 | was especially large, about 4 mm. Torsiver- 
sion affected 3| and | 4. |V was deeply destroyed and showed evidence of root 
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resorption (Figs. 8 and 9). All second molars were missing. The question of 
prosthetic rehabilitation had been postponed because of the youth of the 
patient. 


Fig. 1. Fig. 2. Fig. 3. Fig. 4. 





Fig. 5. Fig. 6. Pig. 7,4. Fig. 7,B. 





Fig. 8. Fig. 9. 


Case 2.—The patient, 25 years old, could give some information about the 
dental history of his family. His father had normal teeth; history of the 
mother was unknown. The number of teeth of his sister was definitely smaller 
than normal. His maternal uncle was suffering from severe Basedow’s disease. 
His sister suffered from the same disease which, according to the patient, was 
accompanied by nervous disturbances. The patient had marked exophthalmos. 
He stated that this condition had been investigated in a hospital but a diag- 
nosis of Basedow’s disease was not made, The patient was vivacious and in- 
telligent. Hair growth, iris, fingers, and nails were normal; profuse perspira- 
tion was observed. 

The dental condition is shown in Fig. 10. The formula was as follows: 

7 6 3 2 1 | 1 3 7 
7 6 (4) 2 | 1 2 (4) 7 


(extracted ) 


lop) 





=P) 
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In the lower jaw there was extensive bridgework. As the coronal part was 
not visible any longer, the position of the teeth marked them as first lower pre- 
molars. The patient was certain that only | II and | ITI, and later on 6 | had been 
extracted som years ago. In the upper jaw bridgework closed the spaces be- 


! 


tween |1 and |3 and |3and/6. X-ray showed that no teeth were retained in 
the lower jaw (Figs. 11 and 12). There was no spacing between 3| and 6). 
Torsiversion existed at 3| and2|. The upper jaw showed a shortened arch and 
a deviation to the right side of the median raphe. As the lower jaw was of 
normal size edge-to-edge bite developed. 








Fig. 11. Fig. 12. 


Case 3.—The most obvious deformation in this 22-year-old patient was 
unusual spacing in the anterior part of the maxilla owing to the absence of the 
lateral incisors, and of the lower central incisors. The patient was able to 
certify that his maternal cousin suffered from a similar defect in the upper 
jaw only. No further information about family history was available (Figs. 
13, 14, 15, 16, and 17). 

The dental formula was as follows: 

7 6 5 3 1 | 1 3 III 5 6 7 
7 6 4321 | _ 4 6 67 





5 was extracted because of periapical abscess. No further extractions 
were made. | 1 2 never erupted. Instead of ‘1 | stood the deciduous I]. X-rays 
showed that no teeth were retained (Figs. 18, 19, 20, 21, 22, and 23). Owing 
to lack of normal occlusion the upper part of the maxilla had protruded 
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Fig. 13. Fig. 14. 





Fig. 15. Fig. 16. 





Fig. 17. 
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frontal abstraction according to Simon). The size of the teeth was normal. 
[he patient was suffering psychologically from his defect and was to receive 
prosthetie rehabilitation. 


Fig. 18. Fig. 19. Fig. 20. 





Fig. 21. Fig. 22. Fig. 23. 


Case 4.—The patient, 21 years old, was an immigrant from Rumania. Her 
height was only 138 em., weight 40 kg. She was of very delicate constitu- 
tion and extremely shy (Figs. 24, 25, and 26). Examination by her physician 
showed that she was normally built and healthy. After treatment with hor- 
monetherapy to stimulate growth, three years ago, the patient showed very 
little increase in height. According to the patient’s statement an elder brother, 
a student in Australia, was of normal height and showed no dental anomaly. 
The patient could not give any information about the teeth of her parents. 

The fourth finger of her right hand was shorter than normal, owing to 
a short metacarpal bone (Fig. 27). This was the only anomaly. The hair 
growth, nails, iris, sweat glands, and eclavicles were normal. The carpal index 
showed no delay in development. The mouth was sunk. The dental formula 
was as follows: 


7 6 5 1/1 MW 4 6 6 FT _ 
6 5 4 3 | 34 5 6 


The size of the teeth was smaller than usual (Figs. 28 and 29). The space 
between 5 4| was 5 mm. and between | 34 was 7 mm. Torsiversion of 90° could 


be observed at 4| |5 and 180° at |5. Again as in Case 2 the deviation of the 


median raphe toward the right side, i.e., the side of the smaller number of teeth, 
had oceurred. X-rays (Figs. 30, 31, 32, and 33) revealed the following: two 
stunted tooth germs faintly observed in the toothless space between 3] and [3 
Fig. 33), while in no other places were there any retained teeth visible. 
In this ease the patient’s abnormal height, as well as the conditions of her 
mouth, may have combined to produce her shyness and inferiority complex. 
Cast prosthetic appliances were planned for mouth rehabilitation. 
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Case 5.—Technical reasons did not permit the taking of x-rays and photo- 
graphs and a detailed anamnesis of this 23-year-old patient was not available. 
For these reasons the case was not used for tabulation. In spite of these facts, 
I am reporting the case since it is of interest because of: 

1. Absence of four premolars. 

2. Supernumerary full-sized first incisor. 

3. Prolonged retention of 3 deciduous canines. 





Fig. 24. Fig. 25. 





Fig. 26. 


Study models are shown in Figs. 34 and 35. The dental formula was as 
follows: 


_ ' 
7 6 4 3 Ill 2 ] (1) |} 1 2 Ill 3 6 7 
7 





7 6 5 4 3 a 1 1 2 Ill 3 6. 
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Fig. 29. 
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Only 6] and 4] had been extracted because of periapical abscesses, The 
size of the teeth was normal. The deciduous canines, the position of which was 
mesial to their respective permanent ones, formed in combination with the 
other teeth a continuous arch, | 3 was in close juxtaposition to | 6; the space 
between | 3 and | 6 was only 3 mm. The full-sized supernumerary incisor be- 
longed to the right side, as the median raphe was deflected to the left. In spite 
of this most unusual dental formula, occlusion was not unsatisfactory. 


Fig. 30. Fig. 31. 





Fig. 32. Fig. 33. 





Fig. 34. Fig. 35, 


Case 6*.—The patient, a boy 13 years old, was held back in his physical 
and mental development. Endocrine disturbances were disclosed; his mental 
abilities did not suffice for following a normal school syllabus. The patient 
suffered from a speech defect and was shortsighted. His hair was thin and 


*I wish to thank Dr. Spitz-Offer, of Tel-Aviv, for kindly .permitting me to include this 
case with x-rays in this report. 
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sparse. Study models, which were made at the age of 10 years, did not show any- 
thing of special interest, with the exception of long retention of the deciduous 
teeth (Figs. 36 and 37). X-rays revealed a different picture (Figs. 38, 39, 40, 
11,42, and 43). The final dental formula according to the x-rays was: 


7 6 V IV 3 1/1 lil IV V 6 7 
7 6 V AV II] Il | i oe iv ¥& 
(4) 


Vj} and IV | had to be extracted before the x-rays were taken. The x-rays 
showed no retained permanent teeth, except one premolar visible under IV 





Fig. 36. Fig. 37. 


Fig. 38. Fig. 39. Fig. 40. 








Fig. 41. Fig. 42. Fig. 43. 


Under V | a definite decrease in bone structure was discernible to the extent 
of the space which the nonexistent premolar would fill before its eruption. A 
marginal zone as in the case of a cyst was not visible. In the region of III | III 
changes in the form of longitudinal markings of the bone structure were 
visible. These markings did not seem to constitute organized tooth germs as 
in Case 4, but may have been due to epithilial remnants such as the so-called 
debris of Mallassez. 
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Case 7.—The last case in this series is a girl of 13 years, an immigrant 
from Germany. Her family consisted of the parents, 2 brothers, and 3 sisters. 
No details of their dental status were available. The patient was of normal 
height and weight, and showed no other anomalies. The nails, hands, feet, 





Fig. 45. Fig. 46. Fig. 47. Fig. 48. 





Fig. 49. Fig. 50. Fig. 51. Fig. 52. 


clavicles, iris, and sweat glands were normal. The color of the hair was red- 
dish. Intelligence and behavior appeared undisturbed. The patient remem- 
bered no tooth extractions (Fig. 44). The dental formula was as follows: 


6 3 I 1 | 1 3 I 4 6 


6 V 4 8 2 1 | 2 3 Ti V6 


~~] 





ee ee ete et aan 
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The size of the teeth was normal. The distance between 3| and II| was 7 
um., between 6| and 3|, 2.5 mm. Torsiversion of |4 was about 70°. Both 
V|V were partially retained in the jaw. The x-rays (Figs. 45, 46, 47, 48, 49, 
50, 51, and 52) revealed the following: All existing teeth were erupted. There 
were no further teeth impacted or retained. 3] was in close juxtaposition to 
1|, followed by IIT|, which showed no root resorption. The root of 4| was 
still very undeveloped. 5| was missing ; 6| and 7| were normal. On the left 
side the first incisor was followed by | | II, and |3 stood in about 1.0 mm, dis- 
tance, quite near to |6. No anlage of | 4 and | 5 were visible. Under V| lay 
no germ for the second premolar. On the lower left side | 1 was missing. (The 
fact was confirmed by examination through the position of the frenulum 
labiale.) |2 had shifted mesially, followed by (3. |4 was missing; again un- 
der | V there was no premolar visible. The lower part of the face appeared 
sunken in, similar to Case 4. The occlusion showed a deep overbite (attraction 


of the lower jaw, according to Simon). 





Statistics on Missing Teeth 
Case 5 was eliminated from the statistics in Tables I, I, II, and IV as the 


record was insufficient. 


TABLE I, NUMBER OF MISSING TEETH ACCORDING TO CASES 


Case 17 permanent teeth missing 
Case 2 10 permanent teeth missing 
Case 3 10 permanent teeth missing 
Case 4 11 permanent teeth missing 
Case 6 16 permanent teeth missing 
Case 7 9 permanent teeth missing 


TABLE II. DistTRiIpuTION OF MISSING TEETH ACCORDING TO POSITION 


It is not always possible to decide whether 4 or 5 is the missing tooth. ie that reason 
the premolars were taken as one group and only if both premolars were missing the count was 
doubled. 


Li sag Bl toe Bis Ec oe | : 2, both pre- & £1 ta. F 1 
.- 6a {2 :@i2 3:8 molar | : 3, molars rete F 87 1 
5, 2 2, 3! :2 : 5, $32 6] :- 71:2 
1 5,/2 :3,/3 :2 | :2 ~ :6,16 :.,1/7 3:2 
10 16 9 12 22 ac | 

34 


The greatest number of missing teeth is shown in the premolar group, fol- 
lowed by the lateral incisors. The upper first incisors and all first molars were 
never missing. The lower central incisors exceed the other missing teeth in 


TABLE III. NUMBER OF MISSING TEETH ACCORDING TO GROUPS 


“Of 24 first incisors are missing 10 
Of 24 lateral incisors are missing 16 
Of 24 canines are missing 9 
Of 48 premolars are missing 3 

Of 24 first molars are missing none 


Of 24 second molars are missing 6 
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TABLE IV* 








AGE | DENTAL ANOMALY | OTHER | ASSOCIATED 
CASE RE- AND | TEETH INDICATED HEREDITY ECTODERMAL | SYPH SOMATIC 
PORTED BY SEX ARE ABSENT HISTORY DEFECTS ILIS DISEASES 
Berendt 1 | 14, F.|7 5432 | 2357 a — --- 
754 111 457 : 
Berendt 2 | 25, M. 54 | 2 45 Sister has re — Exophthalmos ; 
531 35 | duced num sister, uncle, 
ber of teeth have Base- 
dow’s Dis- 
ease 
Berendt 3 22, M. 42 2 45 Cousin has re sa --- 
5 1/12 5 duced num 
ber of front 
teeth 
Berendt 4 21,F. 432 23 Brother, = Endocrine dis- 
7 21! 12 7 normal turbances, 
shortened 
metacarpal 
bone 
Berendt 6 (13, M. 54 2 2345 Not available | Hair thin and Endocrine dis- 
5 321 | 12345 scanty turbances ; 
myopia 
Berendt 7 13, F. 54 2 2 § Not available ora esoiit 
5 1 45 


*In this table the existence and position of deciduous teeth have not been taken into 
consideration. 
frequency. Within these statistics the existence or nonexistence of third molars 
has not been taken into consideration, 


Summary 
Seven cases of anodontia partialis are presented with 17, 10, 10, 11, 5, 16, 
and 9 permanent teeth missing. Other ectodermal anomalies were rare. Two 
sases showed endocrine disturbances, associated in one case with a shortened 
metacarpal bone, in the other with myopia. 
Only in two cases were there hereditary factors provable. 
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CARCINOMA IN SITU 


Diagnosis and Study of a Case 


HELEN McF. Woopprince, M.D., PHILADELPHIA, PA, 


ee ELY few cases of carcinoma in situ (a cancer which is so recent 
in its development that it has not yet penetrated into the underlying con- 
nective tissue) have been reported in the literature. The difficulty that presents 
itself is that one cannot be sure at what point the changes induced by chronic 
irritation or some other etiologie factor, acting on a precancerous background, 
become irreversible and carcinomatous. We must ask, ‘‘ When does tissue pro- 
liferation become cancer?’’ The best answer at present seems to be, ‘* When it 
hegins to invade and metastasize it may be considered to have undergone malig- 
nant transformation.’"' But we must distinguish between heterotopia and true 
malignaney, and until we know much more about the alterations in metabolism 
which occur when a cell becomes cancerous, this question cannot be answered. 

Some of the pieces of information at our disposal may be fitted together to 
form a fairly good picture of the process, and will be discussed later in this 
paper in the light of the following study. 

The patient was a white man aged 55 years, who had had fitted some years 
previously a lower partial denture containing a vanadium clasp close to which 
was a rough filling. Two years prior to operation a small swelling on the buecal 
mucosa opposite these foreign materials was first noticed by the attending den- 
tist. The patient deeclared_that the lesion was entirely unimportant and had 
been there for quite a while. After careful examination it was considered to 
he a mucous eyst, and its removal was discussed on each subsequent visit, but 
operation was always refused. Knowing the man’s age, that two of his sisters 
had died of cancer, noting that the patient had numerous keratoses and nevi on 
his skin, and with the factor of chronic irritation in mind, the dentist continued 
to urge the removal of the cyst and finally gained consent. A surgical excision 
of the lesion under local anesthesia followed. The gross specimen, an oval 
erayish-white solid mass measuring 10 by 7 by 5 mm., was fixed in formalin 
for routine sectioning and staining. 

When the so-called ‘‘mucous eyst’’ was diagnosed as a ‘‘earcinoma in situ’’ 
by the pathologist, it was decided to cut serial sections of the entire block of 
tissue. The slides were stained with hematoxylin and eosin, except for three 
which were treated by the Hotchkiss method (periodic acid stain) to study 
the condition of the basement membrane. 

Using a microprojector at a magnification of x 50, a reconstruction of the 
lesion was made of transparent sheets of commercial acetate plastic. The epi- 
thelium only was reproduced using a fine brush and poster paint. In this way 


From the Thomas W. Evans Museum and Dental Institute, School of Dentistry, Uni- 
versity of Pennsylvania. 
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abnormalities of the free surface and behavior of the epithelium of the rete 
pegs could be studied, and the lesion greatly enlarged so that it could be studied 
in three dimensions. The cancerous zone was seen to involve uniformly a cir- 
cular area of the epithelium’ in the center of which, and extending downward 
to the underlying connective tissue, was a deep ulcer crater. This ran slightly 
diagonally with almost vertical walls through the entire epithelium, and not as 
it appears in Fig. 1. Greatly deepened and somewhat widened rete pegs which 
belong to the ridges running longitudinally were seen to bound it on two sides. 
The ridges abutting on the lesion did not show the same reaction, but as they 
neared the lesion they split apart into many fine epithelial pegs, as though 
frayed. Two sites of what appeared to be recent injury—perhaps from the fill- 
ing or the clasp—were seen not far beyond the lesion. The small group of 
epithelial cells shown as isolated in Fig. 5 proved to be an extension from the 
main mass and not an island as would appear to be the case from a single 
section. 


Fig. 1.—The carcinoma in situ. The wide area of disturbance is seen to be poorly 
separated from the underlying connective tissue. An ulcer extends through the epithelium 
at one point. (x18, H. & E.) 


Microscopic examination of all the slides revealed the epidermis to be quite 
normal in thickness near the cut edges of the tissue. As it is followed it be- 
comes thicker, and then rather suddenly one comes to a marked widening and 
deepening of the epithelium without rete pegs, and also it is seen that the 
sharp demarcation of the basal layer from the underlying connective tissue is 
lacking. In the center of this acanthotic epithelial zone is a deep narrow ulcer 
which extends throughout its entire thickness but does not involve the dermis 
(Fig. 1). Neutrophils are concentrated in its crater. 


The epithelial cells forming its walls and those to be seen on either side 
in one low-power field (16 mm.) show degenerative changes with vacuoliza- 
tion and some few polymorphonuclear leucocytes in the cells immediately adja- 
cent to it. The prickle cells of the transitional layer are very evident, with 
widened intercellular spaces, so that edema seems to be a feature here, probably 
attributable to the associated inflammation.* The Hotchkiss stain revealed de- 
posits of red-staining granules in the cells peripheral to the basal layer in the 
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epithelium of the lesion (Fig. 3). These were in the cytoplasm on the side of 
he cells proximal to the deep tissues. They probably denote some change in 
netabolism® with carbohydrate storage. Injured cells near the cut edge showed 

similar change. It would seem possible that necrosis of cells storing some 
‘arbohydrate would facilitate secondary bacterial invasion, because such organic 
material serves as an ideal culture medium for saprophytic microorganisms. 
This may explain the presence of the ulcer. 

In several of the epithelial pegs not far from the zone just described, some 
interesting features were observed. Here in the basal layer were seen cells with 
long, narrow hyperchromatie nuclei parallel to, and interspersed among, the 
usual basal cells, which gave a very crowded appearance. In several pegs these 
cells extended in interrupted lines outward toward the surface (Fig. 4). Their 
significanee is not known. 

The tunica propria showed seattered lymphocytes and fibroeytes, and many 
of its vaseular channels were widely distended and had hyperplastic and swollen 
endothelial linings.* 

The submucosa consisted of entirely normal connective tissue composed of 
interlacing collagen fibers and areolar tissue among which were found, as usual, 
nerves, arterioles, venules, and some striated muscle fibers. 

When viewed as a whole the most striking feature was the haziness of the 
basement membrane along the widened peg (Figs. 1 and 2). Under high power 
this appeared like a saw edge (Fig. 5). 

The possibility was considered that the lesion might be purely inflamma- 
tory. In this condition it is not uncommon to find the basement membrane dis- 
solved and the deep layers of the epithelium disrupted by leucocytes in large 
numbers. However, this is unlikely here because neutrophils and other inflam- 
matory cells are conspicuously absent except in the immediate vicinity of the 
uleer. Yet the basement membrane, as shown in the slides stained by the Hotch- 
kiss method (Fig. 3), is disrupted and difficult to find along the entire widened 
area. Here, too, are found many mitotic figures with some distinct cellular 
pleomorphism. Basal epithelial polarity is also lost, especially where cells are 
beginning to spill over into the connective tissue (Fig. 5). Accordingly the con- 
clusion was reached that the ulceration and associated inflammation may rather 
be attributed to the neoplastic alteration than the reverse. 

There can be little doubt that here we are dealing with an irreversible 
change in a relatively extensive field following a long period of chronic irrita- 
tion and that the lesion is carcinomatous. 

Not many days after making the study described, another section of rather 
similar appearance was sent for diagnosis to the pathologist. This tissue was 
removed at biopsy from a man aged 31 years who had a leucoplakie patch on the 
gingiva of an edentulous mandibular third molar region. Here, too, was a wide 
acanthotie peg which also showed solution of the basement membrane along one 
side, with the basal cells projecting somewhat into the subjacent connective 
tissue (Fig. 6). Here again were long, thin, dark-staining nuclei in the basal 
layer. However, a careful study to ascertain what differences, if any, were 
visible to distinguish this from the former condition, showed a complete order- 
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Fig. 3. 


Fig. 2.—The involved epithelium, showing its relationship to the ulcer crater and to the 
connective tissue. Notice that the peg extending downward and the epithelium to its left 
are not clearly separated from the tunica propria, while those on the right are. Inflammatory 
cells fill the ulcer crater. The epithelial cells near it are vacuolated. (x45, H. & E.) 

Fig. 3.—Hotchkiss periodic acid stain. The loss of basement membrane is apparent 
in the center of the field. The vacuolated cells at the right are seen to contain carbohydrate 
material. (X90.) 
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liness in the epithelium. No mitotic figures, pleomorphism, or lack of polarity 
were to be seen. The patient, moreover, was a much younger man than the one 
in the first case. Here, possibly, a process of chronic irritation of unknown 
etiology has continued for some time, but changes which have occurred in the 


Fig. 4. 





Fig. 5. 


Fig. 4.—Epithelium adjacent to the lesion shows long chains of crowded eosinophilic 
epithelial cells extending toward the periphery. The basement membrane here is everywhere 
recognizable. (150, H. & E.) 


Fig. 5.—Detail from the involved area. The epithelium at the left shows nuclear dis- 
tortion, abnormal mitotic figures, and crowding. The basement membrane cannot be followed. 
The downward projection of —— cells in the upper center shows pleomorphism and loss 
of polarity of its cells. (300, H. & E.) 
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cells are not yet irreversible. It is impossible to say whether, given sufficient 
time combined with a precancerous background, this lesion, too, might not have 
become malignant. 

This is known to have oceurred in the ease of a third patient, an elderly 
man who had a leucoplakie patch on his tongue. A biopsy of his lesion re- 
vealed an appearance (Fig. 7) very like those seen in the two cases already 
discussed. The histopathologic changes were considered by the pathologist, 
who made this examination under the microscope, to be suspect for beginning 
malignancy. It is of interest that this patient is known to have died within a 
relatively short time of squamous-cell carcinoma primary in the tongue. 

In all three cases the lesion was seen to extend over a fairly wide area in 
which all the cells seems to be equally and similarly affected.’ 

Another condition should likewise be considered here. This is Bowen’s 
disease, which affects both skin and mucous membranes.'® Here the basal cells, 
arranged normally on an intact basement membrane, are undisturbed. Loss of 
polarity, pleomorphism, and many abnormal mitotic figures are found in the 
polyhedral layers, so that this cancerous change is intraepithelial. But in many 
eases, the disturbance finally becomes sufficient to permit metastases or penetra- 
tive growth. In Stout’s study of 32 cases there were metastases in 8 and pene- 
tration in 24 cases. Just how this occurs is unknown, but presumably disturb- 
ance of the basal layer and its underlying membrane must occur at some point. 
Chronic inflammatory cells are found only in the connective tissue. 

This lesion closely resembles the condition known as the erythroplasia of 
Queyrat, and also extramammary Paget’s disease of the nipple, in both of which 
we find a disturbance of cancerous type affecting the epithelium within its own 
confines. In the latter, the frequent simultaneous association with mammary 
adenocarcinoma points again to a wide area of disturbance.’ 

Melanomas of skin and mucous membranes must also be considered in the 
same category since Willis® describes a very early stage of the nevus when the 
basement membrane is intact, following which a migration of nevus cells occurs. 
Later in life dense connective tissue separates them from the basal layer of 
epithelium. According to this theory of formation, melanomas are also of intra- 
epithelial origin. 

What is the significance of the lost basement membrane? The changes in 
cellular metabolism that occur in malignaney have been studied to some ex- 
tent, although we do not yet know precisely what chemical differences exist to 
distinguish normal adult cells, irritated adult cells, precancerous cells, and 
malignant cells from one another.* 

We do know from the work of MeCutcheon and Coman‘ that some cancer 
eells produce the enzyme hyaluronidase in small quantities, but probably in 
sufficient amounts over a relatively long period of time to act on the hyaluronic 
acid of the adjacent basement membrane, and this may serve to explain its 
disruption in carcinoma. Normally this barrier would prevent the epithelial 
cells from invading the connective tissues, with the result that cells formed in 
the basal layer by each mitotic devision are constantly pushed peripherally. But 
with the solution of this barrier, only the leosely organized components of the 
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tunica propria and their intercellular gel lie below, and invasion would tend to 
be downward, since pressure here is less than from above where the tightly 
packed epithelial cells act as a more serious obstruction. 


Fig. 6. 





Fig. 7. 


Fig. 6.—Area of inflammation. Edema of the epithelial cells is shown by their wide 
spacing spanned by protoplasmic bridges. Inflammatory cells are seen in a few of these 
spaces. The basement membrane is difficult to follow. Stimulation of the cells of the basal 
layer has produced some mitoses. The total effect is of orderliness. (300, H. & E.) Biopsy.) 

Fig. 7.—Leucoplakia which became carcinoma sometime after this was diagnosed as 
suspect for malignancy. Crowding of the epithelial nuclei with disturbance of the basement 
membrane is visible, There are many chronic inflammatory cells present which confuse the 
issue. (X<300, H. & E. Biobsy.) 
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Other factors are probably instrumental also in facilitating invasion. Epi- 
thelial cells are normally held together by an intercellular cement substance, 
which allows them to slide on one another but effectively prevents their separa- 
tion. Adhesiyeness is decreased in the absence of calcium and is not restored 
when this element is replaced. Carcinoma cells have an abnormally low concen- 
tration of calcium, which may explain their relative lack of cohesion.* 

Another factor in invasiveness probably depends on cellular motility. 
Arcand® had shown that extracts of cancerous tissues have a diminished super- 
ficial surface tension which is in direet proportion to their malignancy. There 
seems to be ‘‘a modification in ionic concentration dependent upon metabolic 
disturbances as a result of long standing irritation and chronic inflammation.’” 
This combined with the greater independence of the cell from its neighbors? 
would seem, in some degree, to explain how invasion may occur. 


Summary 
A ‘‘earcinoma in situ’’ of the buceal mucosa, and its reconstruction in 
plastic from serial microscopic sections, is described. The various factors pos- 
sibly effective.in the production of carcinomas are reviewed, and differential 
diagnoses are considered. It is important to distinguish beginning malignancy 
from inflammatory conditions and from leuecoplakie heterotopia. 
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Endodontia 


AN ULTRAVIOLET DEVICE FOR THE DESTRUCTION OF BACTERIA 
ON CONTAMINATED DENTAL HANDPIECE SURFACES* 


Victor H. Dietz, D.D.S., Po.D., ANN ARBor, MICH. 


1. Preliminary Report 


HE dentist, as a public health mentor, is surely not unaware of the potential 
danger of direct and cross-infection which may be carried by the medium of 
a contaminated handpiece or contra-angle. 

It has been stated, ‘‘. . . the one instrument that is used most often, the 
handpiece, is cleansed the least. Burs and mandrels, disks and stones are steri- 
lized thoroughly before use. However, the chuck, which holds them and which 
also enters the mouth, may be indifferently cleansed. All too frequently it may 
be contaminated and may carry contamination from one patient to another.’” 

Knighton? demonstrated an average colony count of 61,000 on ten hand- 
pieces, with contra-angle and right angle attachments, immediately after use, 
with a decrease to approximately half this count two hours after dental opera- 
tions. Eighteen to twenty-four hours after the use of the handpieces and attach- 
ments, the average colony count was about 500 which he partially attributed to 
dehydration. In subsequent investigations he found, also by viable plate count- 
ing procedures, that ‘‘cold sterilization’’ was partially but not completely effec- 
tive. 

The dental handpiece and its attachments, as insidious inoculating devices, 
no doubt constitute an important public health problem. ‘‘Unsterilized hand- 
pieces are dangerous, and their use cannot be condoned. It would appear that 
the handpiece is the sole surviving source for the transmission of infection in 
many dental offices.’”* 

The need for a simple chairside procedure for substantially suppressing 
surface contaminants or maintaining the sterility of handpieces was sought by 
the use of ultraviolet energy. 

A device of early design (Fig. 1), attached to the dental unit and per- 
mitting the simple insertion of the handpiece and contra-angle, was constructed 
and iested. Preliminary bacteriologie experiments, conducted by the immersion 
of sterile contra-angles into two inches of saliva and exposed to the radiation 
for five minutes, evidenced almost a 50 per cent reduction in the numbers of 
bacteria as determined by the viable plate counting method. This degree of re- 
duction was rather consistent in all of five instances as compared with five simi- 
larly treated controls not subjected to radiation. A great variation, however, 

*The W. K. Kellogg Foundation Institute of Graduate and Postgraduate Dentistry, Uni- 
versity of Michigan. 
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seemed to exist in the number of bacteria with which the contra-angles were 
contaminated by this method. 

Early in the process of experimentation it became evident that a more 
powerful unit embracing other important practical features would be most de- 
sirable. To realize these advantages a second device (Fig. 2) was constructed. 
This unit possesses the distinct advantage of permitting the aseptic insertion 
and withdrawal of the handpiece. In addition, all of the knurled portion of 
the straight handpiece receives the full impact of ultraviolet radiation. 





ra. i. Fig. 2. 
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The improved device utilizes the small, yet powerful, 4-watt, U-type, ultra- 
violet lamp and, for reasons of utmost efficiency and economy, is continuous in 
operation. Haynes‘ demonstrated that practical maximum efficiency is attained 
after two minutes of continuous operation from the start with an output of 
100 per cent of the ultraviolet energy in the 2,537 A band. This was computed 
in still air at an ambient temperature of 75° F. The lamp is strategically placed 
in order to afford ultraviolet impact upon all surfaces of the handpiece-contra- 
angle assembly. To accomplish this, the radiation chamber is completely lined 
with Alzak aluminum (anodized surface) having a coefficient of reflectivity 70 
per cent of the incident energy. Luckiesh and Taylor® demonstrated that ‘‘the 
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reflectances of chromium and stainless steel, for example, are low compared with 
clean aluminum surfaces.’’ Reflection is both diffuse and specular, and advan- 
tage is taken of the linear sources where the maximum intensities are in the 
direction perpendicular to the surface of the source. Hence, the Lucite door 
should not constitute a ‘‘blind spot’’ as the rays striking this area are of great 
obliquity and decrease with the cosine of the angle of emission. 

The radiation chamber is designed to take advantage of most reflecting 
surfaces, and as a result of the small ecubie volume of the chamber the handpiece 
is bombarded with incident, reflected, and re-reflected rays. The chromium- 
plated surfaces of the handpiece and contra-angle reflect rays with a 40-50 per 
cent efficiency, according to the coefficient of reflectivity of chromium. 


A Brief Résumé of the Theory and Activity of Germicidal Ultraviolet Light 

Ultraviolet rays of 3,287 and 2,265 A wave lengths have, since the original 
observations of Barnard and Morgan,® been confirmed by numerous investiga- 
tors as probably the most bactericidal. Hence, the concept, ‘‘the shorter the 
ultraviolet wave length the greater the bactericidal action,’’ is wholly erroneous. 

Porter’ mentioned that the hydrogen-ion concentration has no effect on the 
hactericidal action of the light between the limits of pH 4.5 and 7.5. This is 
particularly important for our consideration as we shall deal in part with bac- 
teria in the saliva, the latter which is invariably within the range of neutrality. 

Numerous investigators have demonstrated ultraviolet light of specifie wave 
lengths to be lethal for all bacteria. There is, nevertheless, marked variation in 
resistance between various species but the common mouth organisms, particularly 
streptococci, are readily destroyed. Duggar and Hollaender* observed very 
little difference in resistance between vegetative cells and spores of Bacillus 
subtilis and Bacillus megatherium when exposed to ultraviolet light (2,650A). 
Other investigators have found spores only slightly more resistant. Hence, it 
is of profound interest to bacteriologists that there is a complete absence of 
parallelism between heat resistance and ultraviolet resistance of vegetative cells 
and spores. 

The extensive investigations of Sharp® using 2,537 A attest to its broad bac- 
tericidal effect on a variety of bacteria. Smithburn and Lavin,’® also working 
within the 2,537 A band, killed the resistant tuberele bacillus in a very heavy 
suspension (1 mg. per mm.) although such radiation required ten minutes’ 
exposure. A most precise quantitative study made its appearance in the pub- 
lished investigations of Rentschler, Nagy, and Mouromseff,’' who delicately 
controlled the dispersion factor when inoculating agar plates and rigidly con- 
trolled the specific ultraviolet exposure photometrically. Of considerable in- 
terest is the fact that they were able to demonstrate, among various bacterial 
species, a decidedly different resistance to ultraviolet radiation at different stages 
of the population eyele. All viruses that have been examined in purified or 
semipurified preparations are readily inactivated by ultraviolet light. Porter’* 
stated, ‘‘Although sufficient data are not available to draw any definite con- 
clusions, it seems that viruses require about the same energy for inactivation 
as bacteria.”’ 
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Numerous theories have been proposed as to the mechanism of action of 
ultraviolet light, and to date the issue is not conclusively settled. The theory, 
once avidly maintained by early investigators, that some oxidizing substance 
such as ozone is formed during irradiation and that this substance was the im- 
mediate bactericidal agent has been substantially disproved. The investigations 
of Thiele and Wolf,'* and many more recent workers, have proved ultraviolet 
rays to be lethal under anaerobie conditions; hence, the originally postulated 
oxidizing agent is nonexistent. Similarly, hardly can it be hydrogen peroxide, 
as Ehrismann™ demonstrated that it would have to attain a concentration of 
30 per cent in order to equal the rapid and positive bactericidal action of ultra- 
violet light. Incidentally, neither has so much as a trace of hydrogen peroxide 
been demonstrated as a concomitant of ultraviolet activity on bacteria. Quite 
recently, however, Wyss et al.'° demonstrated a marked similarity between cer- 
tain biological effects produced by ultraviolet radiation of nutrient broth and 
by the addition of hydrogen peroxide to the broth. It is especially noteworthy 
that the effects of both agents can be negated by catalase. They believe that 
the results are due to the direct or indirect interference of an ‘organic peroxide 
in some metabolic function. 

An analysis of the work of Gates,'® Ehrismann and Noethling,’* and Hol- 
laender and Claus'® indicates that bacterial death follows in the wake of a dis- 
turbance of certain molecular groupings in the cell having high specific absorp- 
tion spectra for ultraviolet light. Further experimental proof of denaturation 
and microscopic evidence of cellular coagulation lends credence to the prob- 
ability of a direct ultraviolet effect. However, whether this is immediately due 
to a change in the permeability of the cell wall, an enzymatic alteration, altera- 
tion of the cytoplasmic colloids, or in the nucleic acid substance remains highly 
debatable. Nevertheless, it is probably safe to assume that the lethal action of 
ultraviolet rays is probably direct and most certainly quite complex. 

A few of the newer concepts of the mechanism of the bactericidal action of 
ultraviolet rays are possibly of more theoretical than practical concern, but are 
of considerable interest. In this connection, the investigations of Bucholz and 
Jeney’® suggest a photoelectric action. These workers pointed out that the 
highly lethal waves 2,650 and 2,530 A correspond respectively to energy values 
of 4.6 and 4.8 volts, and concluded that this amount of energy is required to 
displace sufficient electrons from the bacterial protoplasm to give rise to ir- 
reversible photochemical alterations and thus bring about death of the cell. 
Wyckoff,”° on the other hand, studied this aspect of the problem in the light of 
the quantum theory and found that about four million quanta of energy are 
required to kill a single coliform bacillus, showing that death is not due to the 
eathode rays (a single quantum absorption), but to some more generalized 
effect on the bacterial protoplasm. 

Emmons and Hollaender*' speculated upon the molecular groupings re- 
sponsible for the lethality of ultraviolet radiation and maintained that: ‘‘ As in 
bacteria and yeasts the wave lengths most toxie are 2,537 to 2,650 A—the wave 
lengths most highly absorbed by nucleie acids rather than by proteins.’’ Fol- 
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lowing this concept, Mackinnon and Artagaveytia-Allende”® believe that ‘‘it is 
possible that the different aspects of Emmons and Hollaender’s mutants may 
be due to changes in the nutritional requirements, perhaps to losses in the 
ability to synthesize growth factors.’’ 

Along this line of reasoning one may assume that the lethal ultraviolet dose 
in any given instance may be the result of nutritional derangement or impair- 
ment to a degree as to be inhibitory to growth and reproduction. A critical 
appraisal of the actual lethal mechanism, just how, when, and where it strikes, 
is indeed quite susceptible to conjecture. 


Physical Aspects of the Ultraviolet Light 


This discussion will be essentially confined to the ultraviolet system of light 
used in the refined apparatus as shown (Fig. 2). The most important single 
element is the ultraviolet lamp (G-4T-4), for which the following data** obtain. 
The rated wattage of this bulb is 4 watts, and has an over-all length of 534 
inches with a tubular diameter of 14 inch. The bent tube construction makes 
the lamp approximately 1 inch in width. This feature is especially important 
as it enables the incident rays to converge around either side of the handpiece 
to be reflected effectively. This lamp may be operated on a circuit of 110-125 
volts with an approximate amperage of 0.08. The approximate glass tempera- 
ture is 100° F. and the lamp life, under specified test conditions of three-hour 
or longer operating periods, is rated at 2,500 hours. The ‘‘effective length’’ of 
the ultraviolet source is 6 inches and the ultraviolet output watts (2,537 A) is 
0.5. The wattage per square foot at 37 inches is 0.007, whereas at 8 inches it 
is 0.06 and at 4 inches it is 0.43. In the device shown we are especially concerned 
with the intensity at 4 inches for the incident light from above, and the intensity 
at 8 inches for the reflected light that strikes all other surfaces. It may be 
noted that the intensities vary, from bare lamps, practically inversely as the 
distance, rather than the usual designation, ‘‘inversely as the square of the 
distance.”’ 

Hence, ultraviolet light is simply like other radiant energy but is incapable 
of being apprehended to any appreciable extent by the human retina as is the 
ease with luminous energy. Ultraviolet rays obey the laws of visible light with 
which we are all familiar. Thus, it, too, according to modern theory, consists of 
quanta of energy which move as if guided by waves. The emission of extraneous 
visible rays (blue band) and the type of glass used in the construction of the 
ultraviolet lamp cause it to burn with a soft blue light. This coexistent visible 
light readily demonstrates such common phenomena as reflection, refraction, and 
dispersion. These phenomena apply to the ultraviolet light as well as the 
visible light. Jordan and Burrows‘ pointed out that the ultraviolet spectrum 
is by far the most bactericidal but that even visible light is slightly active, par- 
ticularly blue. 

The dentist can easily understand the position of ultraviolet light when 
comparing it with x-rays as both are at the short end of the spectrum. How- 
ever, whereas x-rays have wave lengths of only 0.1 to almost 0.2 A, the rays of 
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ultraviolet cover that part of the spectrum just below visible light or at wave 
lengths less than 3,800 A. The use of ultraviolet at the 2,537 A line is in reality 
a short wave ultraviolet light. The 2,537 A ultraviolet lamp burns ‘‘cold’’ be- 
cause it is removed from the thermal range of the spectrum beginning above 
3,800 A which, of course, proceeds to the intense and penetrating infra-red rays 
at the other end of the spectrum. 


Fundamental Principles of Mercury Arc Lamps 


In the new low pressure mereury are lamps there is generated an electron 
flow between the electrodes which is carried by ionized mereury vapor. Weitz 
and Amick’ liken each lamp to a radio broadcasting station but ‘‘ generating 
about a dozen principal wave lengths instead of one. These along with other 
minor lines and some continuous radiation are known as the mereury spectrum. 
The power or energy emitted is usually different for each wave length, some 
quite powerful, others relatively weak.’’ 

The germicidal ultraviolet lamp operates on the principle of the fluorescent 
lamps. However, the ultraviolet lamps are provided with a special glass that 
permits 95 per cent of the energy that is emitted to be in the region of 2,537 A. 
The fluorescent phosphors are, of course, omitted in ultraviolet lamps. 

Luckiesh, Holladay, and Taylor,?* of the Lighting Resesrch Laboratory of 
the General Electrie Company, conclusively proved that 2,537 A ultraviolet 
energy is the most lethal zone for virtually all bacteria and viruses. Pathogenic 
organisms and viruses succumb most readily to ultraviolet energy, and highly 
resistant spores fare but little better under its impact. 

In view of the fact that Escherichia coli most nearly represents an average 
in its resistance to germicidal energy among the bacterial galaxy, it is commonly 
used as a standard to measure the intensity of ultraviolet energy required to kill 
bacteria. Dr. Max B. Lurie of the Phipps Institute demonstrated that with an 
intensity of 0.23 watts per square foot, 95 per cent of these bacteria are killed 
in three seconds.?’ 


Ozone Production 


In the process of operating with the ultraviolet device, the odor of ozone 
is detectable upon opening the door. This is due to the fact that the 2,537 A 
energy is accompanied by minute traces of 1,850 A energy which ionizes the 
atmospheric oxygen to produce ozone. The ozone exerts an oxidizing or ‘‘mask- 
ing effect’’ upon the oil or grease used in lubricating the handpiece and is 
rendered completely nonodorous. The device is equipped with a door brake 
knob in order to deodorize the office by leaving the door open. The room must 
not be oceupied during this time as the primary purpose of the door is for the 
protection of the dentist and the patient. Just looking at a bare ultraviolet 
lamp for a period of thirty seconds is sufficient to produce a severe conjunctivitis 
in some persons at a distance of three to six feet from the light source. The 
device may be used for deodorizing purposes when a patient has become ill and 
vomited, also for sweetening the atmosphere after using such a pungent per- 
vasive drug as amyl nitrite. Some air circulation should be effected by opening 
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the windows first, locking the door in the up position, and immediately leaving 
the office. Gentle circulation wafts the ozonized atmosphere from the radiation 
chamber. 

Relative to odor correction, the effectiveness is quite immeasurable; how- 
ever, the generation of ozone is easily demonstrated in the device by wetting a 
strip of KI-Starch paper and placing it over the handpiece sheath. In a short 
interval a blue color denotes the presence of ozone descending upon the hand- 
piece. Deodorization is probably in part oxidative, either directly or by de- 
composition of ozone into molecular and atomic oxygen. Its masking effect may 
be due to its reputed desensitization of the nasal mucosa. Odor suppression 
oeeurs despite the presence of barely detectable ozone. 

The dentist wearing ordinary spectacles need have no fear of looking di- 
rectly at the lamp for a matter of a few minutes. Spectacle lenses will com- 
pletely filter out the ultraviolet energy. Ultraviolet radiation of any wave length 
has no penetration for the human body comparable to x-radiation and, hence, 
no deep-seated physiological effects. Buttolph?* stated that: ‘‘ Experience indi- 
cates it to be inevitable that experimenters with germicidal energy learn re- 
spect for it only by painful experience, which usually takes the form of a redden- 
ing of the face and a smarting sensation in the eyes appearing two or three 
hours after exposure and varying in intensity with the length of exposure. 
While this effect is often called an erythema, it is very much more superficial 
in nature than that produced by ultraviolet energy of a longer wave length, 
the penetration of the skin being so slight, for example, that it seems to be al- 
most impossible to produce the blistering easily resulting from long exposure 
to ultraviolet in the sun-tan range. The skin irritation disappears in a day or 
two leaving little pigmentation.’’ The A. M. A, Council on Physical Medicine 
permits not over 0.5 microwatt per square em. or 0.0005 watts per square foot 
exposure on the face. The likelihood of attaining this intensity is, under con- 
ditions of normal use of this device, impossible for both patient and operator. 
Overexposure to the ultraviolet energy responds by superficial erythema, not 
tanning, as the most efficient sun tanning energy band embraces the 2,976 A 
zone. 

Miscellaneous Facts Relating to the Ultraviolet Devices 

The early experimental device shown (Fig. 1) also employed the 2,537 A 
band but with a 314 watt bulb as the energy source. The physical design and 
the use of tin as a reflector surface were probably the main reasons for low 
efficiency. The average distance of the bulb from the contra-angle was less than 
one inch. This design was objectionable as it required double handling to 
manipulate the handpiece and did not afford complete radiation of the handpiece 
sheath. In addition, removal of the handpiece, aseptically, was not conveniently 
possible. The original principle in this early device, an automatic mercury are 
switch actuating the light upon the insertion of the handpiece, was incorporated 
in the hope of minimizing excessive reflective radiation from the insertion slot. 
Frequently turning an ultraviolet lamp on and off greatly minimizes the lamp 
life more than do long periods of use. This, in addition to a lower efficiency 
during the first minute ‘‘warm-up’’ period, caused this feature to be abandoned. 
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The present device (Fig. 3) was found equally efficient when the hand- 
piece is inserted in a ‘‘sagittal’’ position or crosswise as shown. However, a 
surface in any position is almost as effectively disinfected as the differences are 
indeed minimal. The retentive mechanism at the pulley end of the sheath per- 
mits the handpiece to be retained in secure cantilever position. As such, all 
surfaces are liberally and unobstructively struck with ultraviolet energy. This 
overcomes the objections raised by Crowley*® who stated, ‘‘There are some in- 
strument cabinets on the market which are supposed to disinfect instruments 
by means of ultraviolet rays. None of these cabinets is effective, since the rays 
do not hit all surfaces of the instruments in the cabinets.’’ The killing effect 
of ultraviolet energy, it should be emphasized, is entirely additive irrespective of 
the direction frcm which a particular bacterium is struck. 





Fig. 3.—A “close-up” view of the device shown in Fig. 2, in which the details of construction 
may be readily observed. 

The ultraviolet lamp is ordinarily rated at its output after one hundred 
hours of continuous operation. Buttolph*® recommended replacing lamps ‘‘that 
depreciate below 70% of the 100-hour rating, as indicated by simple available 
germicidal output meters.’’ 

The bulb and reflecting surfaces should be cleansed every four to six weeks 
with 70% alcohol applied with a clean towel. Maximal efficiency is obtained 
if these surfaces are absolutely free of dust. 
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The reflecting surfaces of the radiation chamber are strategically convergent 
and thoroughly ‘‘bathe’’ the handpiece-contra-angle assembly. The present 
contour is quite effective in its output distribution. Spatial distribution factors 
and isointensity radiation have been carefully studied. 


Physical and Bacteriological Aspects of the Use of 2,537 A 
Ultraviolet Energy 

The new low-pressure mercury-vapor lamps have demonstrated a bactericidal 
efficiency at least five times greater than the older types of quartz mercury ares 
which operate at much higher vapor pressures. (Luckiesh, Kerr, and Knowles) *' 

Other than when a rubber dam is used for dental operations, saliva con- 
taminating the handpiece is of chief concern, As saliva contains about 99.5 
per cent of water,** and as it is the suspending medium for the bacteria of the 
oral cavity, it should prove to be no insurmountable obstacle to the penetration 
of the ultraviolet rays. In fact, Luckiesh and Holladay** found that it required 
a 115 ineh depth of distilled water to absorb 90 per cent of the incident energy 
of 2,537 A ultraviolet rays. 

Although the Escherichia coli is generally assumed to be representative of 
pathogenie bacteria in susceptibility to ultraviolet energy, this assumption is 
not absolutely infallible as it does not hold true for many fungi and their spores. 
Fortunately, however, the latter organisms are of little concern to the dentist 
and only infrequently obfuscate bacteriological procedures. 

Luckiesh, Kerr, and Knowles** demonstrated, in a series of precision experi- 
ments, that the ‘‘time ¢ as well as the intensity Z of germicidal energy is required 
to kill a micro-organism. The dosage is expressed as Et. When E is measured 
in microwatts per square centimeter and ¢ in minutes, the dosage is expressed 
in microwatt-minutes per square centimeter. (One microwatt per square centi- 
meter equals 0.929 milliwatt per square foot.) It has been shown that the effec- 
tiveness of the dosage Et in killing micro-organisms is reasonably constant over 
an extensive practical range. For example 50 microwatts per square centimeter 
operating for one minute result in approximately the same degree of kill as 
one microwatt per square centimeter operating for 50 minutes.’’ Hence, from 
these principles it is readily deduced that for any given species of organism 
there is an exponential decrease in the percentage of survivors as the Ef is 
inereased. 

Buttolph,®* in reference to the short wave 2,537 A radiation, stated: ‘‘The 
availability of this new source and the simplicity of use portend much as 
another advancement in control of infectious diseases and as a new tool in public 
health work. The only logical basis for utilizing this new device for the full 
benefit to individuals and to the public in general lies in medical and other 
scientific researches which establish its benefits, its limitations and its proven 
domain of effectiveness. Such studies are slow and painstaking, but these alone 
build the firm foundation for appraisal and specification of germicidal equip- 
ment and application.’’ 

The admonitions of Buttolph have been heeded in the unique application 
of ultraviolet energy to the dental handpiece. How effective the use of this 
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device actually would be in the prevention of communicable oral and systemic 
diseases, if diligently and conscientiously used by all dentists, is at present 
wholly a matter of conjecture. However, Leeder** tactfully justified the use 
of ultraviolet cabinets on the basis of their simplicity, the human element, not 
unprevalent among dentists, ‘‘of skipping the immersion type of sterilization,’’ 
and the fact that, ‘‘we would at least get some disinfectant effect.’’ 


Epidemiologic Considerations 

The literature*’ is abundantly replete with reports of spectacular results 
by the use of ultraviolet energy in the sterilization of contaminated air, the 
effect of ultraviolet radiation of air on the incidence of infections in infant 
hospitals, and in the control and reduction of respiratory cross infections. A 
number of reports regarding the sensitivity to ultraviolet rays of various patho- 
genic and nonpathogenic organisms has been published.** 

A critical analysis of the more recent and accurately controlled experiments 
indicates that most investigators have found pathogens more readily killed by 
ultraviolet energy. A few have found little, if any difference, and one investi- 
gator®® ‘‘found Bacillus diphtheriae harder to kill than B. prodigiosus, although 
the other pathogens that he used were more easily destroyed.’’ The assumption 
may be reasonably made that the pathogens, with one possible exception, are 
at least just as readily killed as the Bacillus prodigiosus. These findings are 
presented under this section as a prelude to an important feature to be con- 
sidered later under the experimental section. 

Other than the saliva-borne bacteria, those which may inadvertently be 
carried on the dentist’s hands are a secondary consideration in any clinico- 
epidemiologic study. That the hand transmission of disease or at least bacteria 
is probably not infrequent may be predicated best upon the investigations of 
Sauer, Minsk, and Rosenstern,*® who stated that: ‘‘The adoption of the Dick 
aseptic nursery technic at The Cradle in 1929 practically eliminated hand-borne 
cross infections, such as enteritis and impetigo . . . 3,132 infants have been 
admitted .. .’’ and, ‘‘the total mortality rate before the introduction of the 
aseptic technic was 5.8 per cent and after its introduction 0.8 per cent.’ 

As the dentist operates at the oral portal of the respiratory tract it is not 
inconceivable that bacteria or viruses, causing the great variety of respiratory 
diseases, may occasionally be manually or instrumentally transferred. Indige- 
nous or transient organisms on the hands, which contaminate the contra-angle 
or handpiece, should be suppressed to the fullest extent. In the course of many 
dental operations, gingival capillaries are cut or traumatized creating an ideal 
site for the proliferation of bacteria thereupon. What the possibility is for 
transferring viruses to the oral cavity with their ultimate causation of some 
respiratory disease is, of course, not known; but Wells et al.*' and Greene et 
al.*? described epidemics of virus diseases which were controlled by the ultra- 
violet radiation of the air. Buttolph** pointed out that ‘‘every person is at 
times a carrier of pathogenic organisms awaiting only an opportunity, provided 
by mechanical lesions or the invasion of other sources of infection to make their 
own characteristic entrance into the underlying tissues as an active infection 
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which may be diagnosed generally as streptococcie or virus, or specifically, as 
bronchitis or searlet fever or measles or mumps, depending upon the organisms 
involved and the location of lesions.’’ 

Almost a half million patients are attended in a single day in dental offices 
and clinics throughout the United States. Probably in more instances than not, 
the dental handpiece is employed among this number of patients. Hence, the 
handpiece, as an insidious inoculating device, cannot be underestimated as a 
great potential hazard despite the fact that cause and effect from this source 
are not readily demonstrable. 

Experimental Procedure 

It is not intended to present the variety of experimental approaches under- 
taken to determine the effectiveness of ultraviolet energy on the disinfection of 
the handpiece. Some preliminary investigations showed a great inconsistency 
inherent to the method ; others, though quite exact, a great degree of artificiality. 
All findings henceforth appertain only to the use of the newer device as pictured 


‘ 


in Fig, 3. 


TABLE I. VARIATIONS IN VIABLE COUNTS BY THE IMMERSION TECHNIQUE 











fest 1 Handpiece 146 bacteria in 0.1 of the washed off dilution* 
Handpiece 2 239 bacteria in 0.1 of the washed off dilution 
Handpiece : 73 bacteria in 0.1 of the washed off dilution 


we 


Test 2 Handpiece 4 140 bacteria in 0.1 of the washed off dilution 
Handpiece 5 55 bacteria in 0.1 of the washed off dilution 
Handpiece 6 97 bacteria in 0.1 of the washed off dilution 

Test 3 Handpiece 7 48 bacteria in 0.1 of the washed off dilution 
Handpiece 8 163 bacteria in 0.1 of the washed off dilution 
Handpiece 9 211 bacteria in 0.1 of the washed off dilution 

















*Viable counts made after forty-eight hours’ incubation. 


Three new handpiece sheaths with contra-angles attached, all of identical 
manufacture, were used in the investigations. These assemblies were initially 
sterilized by the method of Crowley and Ostrander.** After the use of this 
method of sterilization it was found necessary to eliminate all the silicone from 
the surface by wiping the handpieces thoroughly with a towel and then dry 
heat sterilizing them at 160-170° C. for one and one-half hours. The latter 
treatment of the handpieces (with contra-angles attached to be understood) 
which were wrapped in a towel, substantially eliminated the invariable oozing 
of the silicone from the interior of the mechanism with its propensity to creep 
as a thin film over the surface. These handpieces, so treated, and again wiped 
thoroughly with the sterile towel, possessed a dry clean surface bereft of any 
substance that may contribute to oil-water immiscibilities when inoculated with 
bacteria. Unless this treatment had been thoroughly observed there would be 
a great inconsistency in the inoculum, as ordinarily effected, by immersing the 
handpiece in a large test tube filled with freshly secreted saliva. 

After preliminary tests were found grossly inaccurate something inherent 
to the method was obviously wrong. Although every precaution had been 
observed for consistency, it was quite apparent that the dispersion of droplets 











1466 VICTOR H. DIETZ 


upon the handpieces varied considerably in number and size. A 50 ml. test 
tube with a rubber stopper was autoclaved, cooled, and filled to the 40 ml. level 
with fresh paraffin-stimulated saliva. The stopper was replaced and the saliva 
thoroughly agitated. Each handpiece was momentarily dipped into the saliva 
to the level of the end of the knurling on the sheath at the pulley end. Upon 
withdrawing the handpiece the saliva showed a variable distribution over the 
surface. Occasionally a large globule of saliva would develop under the bur 
lock, within the bur opening, and would run to the undersurface of the hand- 
piece if held horizontally. This inoculum was washed off in a 50 ml. tube con- 
taining 35 ml. of sterile PSS; 0.1 ml. was inoculated into a Petri dish, and a 
pour plate was made using 5 per cent defibrinated rabbit’s blood. Running a 
series of three handpieces, three times each with the same salivary sample, the 
nine viable plate counts showed variations, within any single test, as great as 
400 per cent (Table I). 





Fig. 4.—The rotating apparatus for the controlled experimental contamination of three 
identical handpieces simultaneously. This device is motor driven to effect 44 r.p.m. on_the 
part of the synchronously revolving handpieces. A microscopic slide was originally used as 
shown in order to determine the distribution and dispersion of salivary droplets. 

It was thought, perhaps, impossible to use saliva for this purpose despite 
the fact that in any dental operation not employing the rubber dam, saliva is 
the primary medium for carrying bacteria to the handpiece. From a practical 


point of view, the tests would probably be more naturally representative of the 
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problem of the contaminated handpiece if saliva with its mucin, heterogenous 
bacteria, and other extraneous substances could be utilized. The intrinsic and 
extrinsic protein substances in saliva undoubtedly absorb some ultraviolet light. 
Along this line of investigation Spizizen, Hampil, and Carter*® demonstrated 
that: ‘‘ Viruses in brain tissue when suspended in saline are readily inactivated, 
but longer exposure times are required for complete inactivation when the 
infected brain suspension is diluted in human plasma, since plasma itself absorbs 
considerable 2,537 A ultraviolet.’’ Dreyer and Hanssen** worked with solutions 
of various albumins and globulins, exposed in very thin layers, and found ultra- 
violet rays to cause a true coagulation of the proteins. This denaturation was 
assumed as the proteins were no longer soluble in weak acids or alkalis. Un- 
titered suspensions of Streptococcus viridans in PSS gave a poorer distribution 
over the handpiece due to the low viscosity. At this time it was thought feasible 
to add approximately 0.05 per cent agar to the PSS to simulate the viscosity of 
saliva. This procedure was abandoned in favor of a method designed to nebulize 
saliva in the air similar to the method of Wells*? who atomized Escherichia coli 
into the air ‘‘to permit an accuracy in air sampling difficult to secure when 
working only with naturally occurring bacterial contamination.”’ 

An apparatus was constructed for the purpose of uniformly inoculating 
the surfaces of the handpieces by the gravitation of the finely dispersed salivary 
droplets in the air. This rotating apparatus (Fig. 4) permits the three sterile 
handpieces to rotate synchronously at approximately 44 r.p.m. It was found 
that air convection in the vicinity of the contra-angle head was negligible if 
held below 50 r.p.m. This rotating apparatus is motor-driven and the hand- 
pieces are easily inserted and removed aseptically with the exception of one 
inch at the pulley end which is well above the critical area necessarily subjected 
to the radiation chamber. 

A series of preliminary tests indicated a remarkable consistency in the 
number of bacteria that may be deposited on each handpiece by this method. 
Although this was evident for each test, time, quantitative, and technical features 
were altered until maximum reproducibility was inherent to the total procedure. 
These tests, and all succeeding procedures, were performed without a bur or 
other cutting instrument inserted. 


(This article will be concluded in the December issue. References for the entire article 
will be published in that issue.) 
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THE EFFECT OF IRRADIATION ON THE DEVELOPING DENTAL 
. SYSTEM OF THE SYRIAN HAMSTER 


Karu W. Bruce, B.S., D.D.S., M.S., RocHEester, MINN. 


HE direct and indirect effects of irradiation on the developing dental sys- 

tem of man have been demonstrated previously by means of the roentgeno- 
gram. Particularly are these effects made manifest in the developing denti- 
tion of man when certain of the irradiation-responsive neoplasms about the 
head and neck are treated. Hence, a genuine interest in the effect of irradia- 
tion on developing dental tissues is shared by the radium therapist as well as 
the dentist. 

Reference in the literature to the direct and indirect effects of irradiation 
on immature and mature teeth is secant. As early as 1905 Recamier and 
Tribondeau' noted in a kitten the underdevelopment of teeth and skull on the 
irradiated side following exposure to roentgen rays. Other contributions to 
the literature regarding the effect of irradiation on the dental structures have 
since contributed important information to the present knowledge of the field. 
However, the direct and indirect results of irradiation on mature and imma- 
ture teeth have not been investigated under experimental conditions where 
such factors as age can be controlled. 

The aim of this preliminary study was to determine the direct effects of 
irradiation on the developing dentition of the Syrian hamster by use of the 
roentgenogram, and to develop procedures for further studies of this kind. 
Observations other than those made on the roentgenogram have also been 
made. 

Methods and Material 


Radioactive Substance Employed.—The radioactive substance used in the 
experiment was radon, which is a gas and is the first breakdown or so-called 
decay product of radium. 


Experimental Animal Employed.—The Syrian hamster was selected for 
this study because its dental system develops rapidly and because, in contrast 
to the enamel-bare cusps of rats, it has enamel-blanketed molar cusps similar 
to those of man. 

The dental formula of the Syrian hamster is as follows: 
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The hamster’s dentition is considered to be heterodont (having teeth not 
all similar) and monophyodont (developing but one set of teeth). The incisor 
teeth are well developed and grow persistently. The fundamental pattern of 
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all hamster molars is characterized by three pairs of cusps arranged in a longi- 
tudinal anteroposterior axis. 
The dentition of the hamster is considered to be mature at 100 days.’ 


Exposure.—Each animal was exposed to dissimilar doses of irradiation for 
three hours at a distance of 1 em. The animals were immobilized by restrain- 
ing them in a supine position on a board having a V-shaped groove (Fig. 1). 
The radon eylinders were placed in holes in the board adjacent to and 1 em. 
away from the lateral surface of the head. 





Fig. 1.—A hamster receiving treatment. The animal is immobilized on the irradiation 
board in the supine position. A cork is loosely held over the animal’s head to prevent excessive 
movement. The handle of the irradiation board facilitates manipulation. 


Age of Animals.—Six series of hamsters were exposed to irradiation at 
the ages shown in Table I. 

The control animals were the same age as the irradiated animals in each 
group. All animals were fed and caged alike. The irradiated and the con- 
trol animals in each group were killed at 100 days of age, at which time the 
dentition of hamsters is mature. Immediately before the animals were killed 
they were anesthetized with Dial (di-allyl-barbituric acid) in a dose of 35 mg. 
per kilogram of body weight given intraperitoneally, in order to immobilize 
them so that they could be photographed. After a photographie record had 
been made of each group, the animals, still under anesthesia, were killed by 
exsanguination accomplished by severing the jugular veins. 


Roentgenographic Examination.—After each animal was killed by ex- 
sanguination the head was removed and sectioned down the midline. Roent- 
genograms of both the left and right halves of the head then were made. The 
midplane sectioning procedure allowed for detailed lateral roentgenograms of 
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both halves of the skull, without the superimposition of anatomic structures 
which would be present if the skull were roentgenographed laterally as a 
whole. 


TABLE I. Gross DENTAL CHANGES EFFECTED BY IRRADIATION AS REVEALED 
BY THE ROENTGENOGRAM 








ANIMALS ANIMALS WITH 
AGE IN DAYS WHEN DWARFED ROOTS 
NUMBER IRRADIATED ANODONTIA DWARFED TEETH OF TEETH 
5 0 0 a 
10 4t 5t § 
20 0 0 
0 
0 

















30 0 
40 0\| 

5 70 0 0 

*Two mandibular right third molars and 1 maxillary right third molar. 

{Three maxillary left third molars, 2 maxillary right third molars, and 2 mandibular 
right third molars. 

tFive mandibular left third molars, 5 mandibular right third molars, 3 maxillary left 
third molars, and 3 maxillary right third molars. 

§Two maxillary right second molars and 2 maxillary left second molars. 


One mandibular right first molar was found missing in the control group. One such 
occurrence in 32 control animals would suggest that this was an anomalous condition. 























The roentgenograms of the specimens from each animal in the irradiated 
groups and in the control groups were examined for the presence of (1) under- 
development of molar tooth roots, (2) dwarfed molar teeth, (3) anodontia, 
(4) osteosclerosis, (5) osteoradionecrosis, and (6) caries. 


Certain measurements of the jaw were made on the roentgenogram in 
order to detect the difference between the groups of animals irradiated at dif- 
ferent ages and between the irradiated animals and the controls. The meas- 
urements taken were the maxillary anteroposterior dimension, maxillary lat- 
eral dimension, mandibular anteroposterior measurement, measurement of the 
mandibular ramus through its long axis, and the mandibular tooth-bearing 
dimension. 


Results 


There were no signs of any systemic effect of the irradiation in any of the 
animals. It had been anticipated that sore mouths would probably develop 
in some of the animals but this was not encountered. All the irradiated ani- 
mals appeared to eat well and were in the same apparent state of health as the 
controls. 

The heads of the irradiated animals in younger ages appeared, on gross 
observation, to be smaller than those of the corresponding control animals. 
Roentgenographie observation also confirmed this fact. 

Some of the animals irradiated at 5, 10, 20, and 30 days of age, respec- 
tively, showed some lack of pigment of the hair in the field of irradiation (Fig. 
2). However, the animals which were not irradiated until 40 and 70 days of 
age, respectively, did not have these depigmented areas (Fig. 3). 

Case reports pertaining to the effects of irradiation on the developing 
dentition of man have been submitted by Stafne and Bowing,’ Rushton,‘ 
Lacronique, Béal, and Goudaert,®° and Brown.® On the basis of roentgeno- 
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graphic evidence, they noted that the following were among some of the gross 
changes effected by irradiation: (1) destruction of a tooth germ to the ex- 
tent that a tooth will no longer form (anodontia), (2) dwarfing of an entire 
tooth, (3) dwarfing of the root of a tooth or, sometimes, it was implied, (4) 
dwarfing of one or more entire teeth along with dwarfing of only the root or 
roots of one or more other teeth. The aforementioned gross changes were also 
demonstrated in the hamster in this study (Table 1). 

The anodontia that may occur in irradiated animals is shown in Fig. 4. 
The decrease in size of the skull of the irradiated animal is apparent when 
comparison is made with the size of the skull of the control animal. There is 
absence of both maxillary third molars. Also demonstrated is dwarfing of 
both mandibular third molars. There is some underdevelopment of the roots 
of both maxillary second molars. The dosage was 1,301 r. delivered to the 
right molar region, 1,459 r. to the left molar region, and 1,071 r. to the in- 
eisor region. 


Fig. 3. 


Fig. 2.—Animals irradiated at 30 days of age. Pigment is lacking in the hair about the 
head and shoulders. Clipped ears are for identification purposes. 

Fig. 3.—Animals irradiated at 70 days of age. These animals demonstrate no depigmen- 
tation of the hair about the skull and shoulders. Lesion noted on the head of the third 
animal from the left is a traumatic ulcer sustained from fighting with other animals in the 
same cage. Clipped ears are for identification purposes. 


Dwarfing of teeth caused by irradiation is shown in Fig. 5. The decrease 
in size of the skull of the irradiated animal is distinct when comparison is 
made with the size of the skull of the control animal. There is dwarfing of 
both the right and left mandibular third molars. There is also decrease in size 
of the left maxillary third molar, which has been extruded because of the lack 
of sufficient opposition to retain it in normal position. There is some under- 
development of the roots of the maxillary left second molar. The maxillary 
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right third molar is absent. A detached bone fragment was inadvertently 
included in the roentgenogram of the right half of the head. It is located im- 
mediately posterior to the right maxillary second molar tooth. This should 
not be mistaken for a tooth. The dosage for the irradiated animal was 1,937 
r. delivered to the right molar region, 1,695 r. to the left molar region, and 
1,530 r. to the incisor region. 
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Dwarfing of the roots of teeth caused by irradiation is shown in Fig. 6. 
The decrease in the size of the skull as a whole is strikingly apparent when 
comparison is made with the skull of the control animal. This roentgenogram 
demonstrates particularly the underdevelopment of the roots of both maxil- 
lary second molars. All third molars of the irradiated animal also are absent. 
The dosage was 2,048 r. delivered to the right molar region, 2,486 r. to the 
left molar region, and 1,749 r. to the incisor region. 

Osteosclerosis, Osteoradionecrosis, and Caries.—There was no roentgeno- 
graphic evidence of increased density of the bony structure in the specimens 
oe from the irradiated animals nor was there any evidence of necrosis of the 
: bones. Also, dental caries was not a significant finding in the irradiated 
animals. 

Measurements of the jaws referred to previously in the text were made 
on the roentgenogram. Comparisons of these measurements for the irradiated 
and nonirradiated animals in each series were made. It is not the scope of this 
paper to include all the data regarding the measurements taken; however, a 
representative example (Fig. 7) was taken from these data to demonstrate the 
general trend in all items measured. Fig. 7 demonstrates the effect of radon 
irradiation on the growth of the left ramus of the mandible. The ramus meas- 
urements of both the control and irradiated animals are the mean measure- 
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ment for all animals in each series. The radon doses are mean values de- 
livered to the molar regions on the left for all the irradiated animals in each 
series. It is apparent that the greatest retardation of ramus growth occurred 
in the animals irradiated at 5 or at 10 days of age. The animals irradiated at 
30 days of age demonstrated more retardation than did those irradiated at 20 
days of age. The animals irradiated at 40 or 70 days of age, respectively, 
demonstrated but little retardation in growth of the mandibular ramus. 


Comment 

The results of this study indicate that the greatest effect of irradiation is 
produced in animals that are exposed while they are immature. It is logical, 
therefore, in future studies in which, for example, histopathologic sections are 
to be made, that animals in the early stages of development, preferably less 
than 10 days of age, be used. 

This study was not concerned primarily with the effects of varying doses 
of irradiation. The availability of radon would not permit studies to deter- 
mine the optimal dose to produce a predictable amount of change in the dental 
system. However, an attempt was made to use an arbitrarily selected dose 
that would, within certain limits, be the same for each animal. However, dur- 
ing the course of the experiment it was necessary to use the radon as it became 
available and, as a result, it was impossible to stay within the limits of an 
arbitrarily selected dose of irradiation. It will, therefore, be seen that the 
variation in the sizes of doses introduced was a second variable factor in addi- 
tion to the differences in ages of the six series of animals. This, however, did 
not interfere with the purpose of the study which was to develop a method and 
to detect any changes that were effected. Since it has been demonstrated that 
the Syrian hamster can be used to study the effect of irradiation on the dental 
system, future work may be done in which only one variable, such as age, need 
be introduced. To do this, however, will require additional study to deter- 
mine the optimal dose of irradiation. 

Since the investigation was exploratory in nature, it was considered ade- 
quate to use small groups of animals. I{ was felt that the results would indi- 
cate at what age animals would show the greatest effect of irradiation and that 
for future studies larger groups of animals could be selected within the sus- 
ceptible age range. 

In this experiment it is quite obvious that the greatest effect of irradia- 
tion was evidenced in the groups which were treated at the ages of 5 and 10 
days, respectively. The animals irradiated at 20 days of age demonstrated 
considerably less effect than did those irradiated at 30 days of age. This find- 
ing is difficult to explain save for the fact that the dose employed was some- 
what smaller for the 20-day-old animals than for 30-day-old animals and the 
possibility that 30-day-old hamsters possess an ability to recover from the un- 
toward effects of irradiation. This must be determined by future studies in 
which constant doses are used and a larger number of animals are employed. 
The slight effect of irradiation on the animals irradiated at 40 days of age 
and on those irradiated at 70 days of age can be explained on the basis that 
the animals were approaching maturity. It may seem that the effect of age is 








EFFECT OF IRRADIATION ON DEVELOPING DENTAL SYSTEM 1477 


important because, with the exception of the animals irradiated at 20 days of 
age, the amount of change decreased as the age at which irradiation was done 
increased. An unequivocal statement to this effect is embarrassed somewhat 
heeause the doses of irradiation were slightly smaller in the older age groups. 
This could not be controlled in the present investigation. Whether or not the 
differences in dosage are significant must be determined by further investiga- 


tion. ‘ 
_— Summary and Conclusions 


A preliminary study was carried out to develop techniques and materials 
for use in determining the roentgenographie changes of the jaws and dental 
system of Syrian hamsters that have been subjected to radon irradiation, and 
to make preliminary observations on the occurrence of such changes. 

It was found possible to immobilize hamsters by physical restraint and to 
expose the heads and jaws to radon emanation. Six series of animals were 
exposed at 5 days, 10 days, 20 days, 30 days, 40 days, and 70 days of age, re- 
spectively. Each series consisted of 5 or 6 irradiated animals and a compara- 
hle number of control animals of the same age. 

Each irradiated animal received a total of three hours’ irradiation to the 
jaws in variable doses. All animals in the irradiated and control groups were 
killed at 100 days of age, and a comparison was made by studying roentgeno- 
grams of the head. 

The obvious gross effects of irradiation appeared to be (1) graying of the 
hair of the exposed parts and (2) retardation in development of the skull. 

Dental growth and development were impeded in the animals irradiated 
at younger ages. Gross dental changes noted were dwarfing of roots, dwarfing 
of teeth, and anodontia. These gross dental changes were confined entirely 
to the two series of animals that were irradiated at 5 days and at 10 days of 
age, respectively. 

Osseous growth and development seemed to be eurtailed by irradiation. 
This was especially true of the immature series of animals. Slight or no effect 
of irradiation with respect to osseous underdevelopment oceurred in the ani- 
mals irradiated at later stages of development. 

This investigation has shown that it is possible to use the Syrian hamster 
for studying the effects of irradiation on the developing dental system. For 
the dosages used it was found that the exposure to irradiation delayed or inter- 
rupted the growth of certain teeth as well as the jaws. 
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Professional News Items 


Postgraduate Courses, Tufts College Dental School 
The Division of Graduate and Postgraduate Studies at Tufts College Dental School 
announces the following refresher courses: 


Periodontology 
Each Monday for the Twelve Weeks from 
Feb. 12 to May 7, 1951 
Dr. Irving Glickman and Staff 
Tuition $175—Class limited to twelve 


The course in periodontology will include consideration of etiology, diagnosis, and 
treatment of various diseases of the supporting tissues of the teeth. Specifically, there 
will be included the histopathology of periodontal disease, treatment of the periodontal 
pocket by surgical and conservative methods, treatment of the various types of gingivitis, 
and other conditions of the supporting tissues, Consideration will also be given to the 
relationships which exist between periodontal disease and the various systemic conditions. 
In addition to lectures, clinical demonstrations, and motion pictures, half of the time in 
this course is devoted to actual clinical practice. 


Periodontology—Ocelusal Equilibration 
Each Monday for the Five Weeks from 
Jan. 8 to Feb. 5, 1951 
Dr. Irving Glickman 
Visiting Clinicians and Staff 
Tuition $100—Class limited to fifteen 


This course is devoted to the principles of occlusal equilibration as they apply to the 
treatment of the periodontal patient. It will consist of lectures, exercises on models, 
clinical demonstrations, and participation by students. Diagnosis and case management 
will be stressed. 

Surgical Pathology of the Oral Cavity 
and Adjacent Structures 
Each Thursday afternoon for the Eight Weeks from 
Oct. 5 to Dee. 7, 1950 
Dr. Irving Glickman and Staff 
Tuition $100—Class limited to ten 


This course will deal with the microscopic pathology of oral diseases with particular 
emphasis on neoplasms. It will consist of didactic presentation plus individual microscopic 
study by each student in every session. The problem of malignancies will be considered 
in detail. 

Periodontology 
One week—June 4 to June 8, 1951 
Dr, Irving Glickman 
Tuition $100—Class limited to twelve 
The content of this course includes clinical participation as well as didactic instruc: 
tion in the field of periodontology. 
Periodontology 
One week—May 14 to May 18, 1951 
Dr. Olin Kirkland 
Tuition $100—Class limited to twelve 

The course content will be a repetition of courses given in previous years stressing 
the concept, ideas, and techniques for which Dr. Kirkland is well known. The surgical 
approach to periodontal treatment is discussed and demonstrated in detail. 
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College of Dentistry, the Ohio State University 


The Ohio State University, College of Dentistry, announces the following schedule 
for its postgraduate courses in dentistry to be presented during the winter of 1951: 


Children’s Dentistry L. S. Pettit Jan, 29-Feb. 2 
Oral Surgery D. P. Snyder Feb. 5-9 

Oral Pathology and Diagnosis H. B. G. Robinson Feb. 12-16 

Full Denture Prosthesis Carl O. Boucher Feb. 19-23 
Periodontia John R. Wilson Feb. 26-March 2 
Partial Denture Prosthesis V. L. Steffel Feb. 26-March 2 
Endodontia J. Henry Kaiser March 5-9 
Anatomy of Head and Neck L. F. Edwards March 19-23 


Each course is given for five consecutive days, Monday through Friday, and the fee 
for each course is $50 except for Oral Surgery which is $100. All of the courses have been 
approved by the Veterans Administration. The classes are limited to ten men each so that 
there is opportunity for discussion and personalized instruction. 

Further information and application may be secured from the Postgraduate Division 
of the College of Dentistry, Ohio State University, Columbus 10, Ohio. 





American Academy for the Advancement of Science 


The meeting of the AMERICAN ACADEMY FOR THE ADVANCEMENT OF 
SCIENCE will be held in Cleveland, Ohio, Dee. 26 to 30, 1950. 
N2—Subsection Nd.—Dentistry 
Chairman, The Chairman of the Section and of Local Arrangements, Thomas J. 
Hill, Western Reserve University, Institute of Pathology, Cleveland, Ohio. 
Secretary, Russell W. Bunting, University of Michigan, School of Dentistry, 


Ann Arbor, Mich. 


Program of Subsection Nd. 
Friday Evening, December 29 


7:30 P.M. 
Municipal Auditorium 
Thomas J. Hill, presiding 
1. Dean, H. Trendlay, National Institute of Health, Bethesda, Md. Dental 
Research at the National Institutes of Health. 
2. To be announced. The Role of Dentistry in Atomic Warfare Civil Defense. 
Saturday Morning, December 30 
9:00 A.M. 


Municipal Auditorium 
Isaac Schour, presiding 


1. Schlack, Carl A., Office of Naval Research, Washington, D. C. Past and 
Present Dental Researches in the Navy. 

. Dickson, George, National Bureau of Standards, Washington, D. C. Self- 
Curing Resins for Dental Restorations. 

3. Bartlestone, Herbert J., Veterans Administration, Washington, D. C. 1/131 
Studies of Enamel and Dentine Permeability in vivo. 


bo 
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Saturday Afternoon, December 30 
2:00 P.M. 
Municipal Auditorium 
Paul C. Kitchin, presiding 


1, Bernier, Joseph L., Armed Forces Institute of Pathology, Washington, D. C. 
Further Studies on the Incidence of Epithelial Malignancies of the Oral 
Regions. 

2. Burnett, George W., Army Medical Research Center, Dental Branch, Wash- 
ington, D. C. An Investigation of the Role of Filamentous Organisms in 
Dental Caries. 

3. Palmer, Hubert B., Department of Air Force, Washington, D. C. A Study 
of the Resistance of Human Molar Teeth to Decalcification Caused by 
Growth Products of Lactobacillus Acidophilus. 











Operative Oral Surgery 


PRINCIPLES AND TECHNIQUE OF EXODONTIA* 


FRANK W. Rounps, A.B., D.D.S., D.Sc.(Hon.), Boston, Mass. 


(Continued from the November issue, page 1365.) 


Dislocation of the Mandible 


F eosnn the accidental happenings which may occur during exodontia opera- 
tions is the dislocation of the mandible. Usually it is not a serious mishap 
for it is easily correctable, and after the dislocation is reduced seldom causes 
any further trouble. 

A dislocation, also termed luxation, is a partial or complete displacement of 
two articular surfaces. When applied to the temporomandibular joint, it con- 
sists of the dislodgement of the condyloid process from its seat in the glenoid 
fossa of the temporal bone. One or both joints may be involved, resulting in a 
unilateral or bilateral dislocation. The etiological factors have been described 
as congenital, pathologic, or traumatic. Traumatic injuries are the common cause 
and may result in forcing the head of the condyle upward, backward, outward, or 
forward. The first three types are rare. They are associated with fractures, 
and are usually due to the impact of a blow sustained in the mental region. In 
an upward dislocation the condyle is forced through the roof of the glenoid 
fossa, and in the backward dislocation it is driven against the tympanic plate. 
In both instances there is an apparent shortening of the ramus and a recession 
of the chin. The outward dislocation is often accompanied by a fracture of the 
neck of the condyle and is palpable as it impinges on the zygomatic arch. These 
constitute surgical cases outside the field of general dentistry. 

The dislocation of interest to the dentist is the forward position which may 
be encountered by any practitioner during exodontia operations. 


Etiology.—The luxation may be due to violent or forceful opening of the 
mouth as in yawning, laughing, vomiting, or by attempts to stretch it beyond 
normal limits. Inept insertion of, and leverage with, a mouth gag under anes- 
thesia, and excessive pressure with forceps while removing mandibular molars 
without the chin being supported are frequent causes. Dislocation is more likely 
to occur in young women of delicate physique or in frail elderly people, par- 
ticularly if edentulous or nearly so. If a patient is completely relaxed under a 
general anesthetic, undue pressure on the unsupported mandible is an invita- 
tion to dislocation. There are instances in which patients who have undergone 
previous dislocations are prone and accustomed to recurrences and advise the 
operator of the tendency. Thus, being forewarned is being forearmed. 


; *This is the twenty-first article in a series which began in the January, 1949, issue of the 
JOURNAL, 
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As stated previously, when disarticulation occurs, one or both joints may 
be involved, but bilateral luxation is the more frequent. If the dislodgement is 
complete, the head of the condyle passes over the eminentia articularis, through 
the articular ligaments, into the zygomatic fossa, where it becomes anchored 
by the contraction of the masseter and temporal muscles and the stretching of 
the sphenomaxillary and stylomaxillary ligaments. : 

The symptoms are classical: The mouth is open and rigidly set in position 
with the chin protruding. The patient cannot close the mouth. Speech is em- 
barrassed, deglutition is hindered, and salivary flow is increased. A depression 
is visible anterior to the ear in front of which is a prominence indicating the 
location of the head of the condyle. If the patient is awake, he is alarmed. Some 
pain may or may not be present. If the dislocation is unilateral, the jaw is 
directed toward the nondislocated side. 


Treatment.—Reduction of the dislocation should be accomplished im- 
mediately and usually is not difficult. Postponement subjects the muscles to 
further strain and tension and compounds the difficulties. The corrective steps 
are as follows: 


1. The chair is lowered and tipped backward so that the patient’s head, 
which is comfortably seated in the headrest, is at a level not higher than the 
operator’s waist as he assumes a position in front of the chair. 

2. As a safeguard against injury, the operator usually wraps his thumbs 
with gauze or protects them with a small towel, although practically this seems 
unnecessary, for on reduction the jaw slides rather than snaps into position. 

3. The thumbs are placed on the inferior molars and downward and back- 
ward pressure is applied. The fingers that are free are used to support the jaw 
during the application of the pressure and to raise the chin and jaw when the 
condyles are released. Thus the condyles are depressed to clear the eminentia 
articularis and allowed to glide back into the fossa. 

4. Another position favored by some is a posterior stance by the operator. 
As he looks directly down on the patient, his hands are reversed and the thumb 
pressure is augmented by the weight of his body. The latter technique may be 
preferable if excessive force is required. In a unilateral dislocation the thumb 
pressure is appiled only on the dislocated side. Should a dislocation oceur while 
a patient is anesthetized, the reduction is, of course, accomplished before con- 
sciousness is regained. There is rarely any postoperative discomfort. If there 
are no disturbing sequelae, it is presumable that no damage to the joint structures 
has taken place. If pain ensues, or in recurring cases, immobilization may be 
required. A head and chin bandage may suffice. Intermaxillary wiring insures 
complete rest of the parts but is rarely necessary. By and large a mandibular 
dislocation incurred during an exodontia operation is not an infrequent accident. 
It is often unavoidable, and if promptly and correctly reduced it need not cause 
the dentist any concern. 


The photographs illustrate the conditions just described. Fig. 235 is a 
lateral view showing the mandible in its correct position with the head of the 
condyle seated in the glenoid fossa and the teeth in occlusion. Fig. 236 is a 
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Fig. 235. 





Fig. 236. 


Fig. 235.—The normal position of the condyle. 
Fig. 236.—Lateral view of a unilateral dislocation. 
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Fig. 238.—Lateral view of a bilateral dislocation. 
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lateral view of a unilateral dislocation. The condylar head is thrown forward 
beneath the eminentia articularis. Malocelusion is present and the mandible 
is directed toward the opposite side. Fig. 237 shows an anteroposterior view 
of a unilateral dislocation. Fig. 238 depicts the malocclusion caused by a bi- 
lateral dislocation of the mandible, and Fig. 239 demonstrates the position of 
the operator’s thumbs and fingers when reducing a dislocated mandible. 





Fig. 239.—Reduction of a mandibular dislocation. 


Fracture of the Jaw 


A fracture is a break in the continuity of bone; and the treatment of maxil- 
lary and mandibular fractures occasioned by traumatic injuries, while tradition- 
ally recognized as pertaining to the practice of dentistry, is a phase of that prac- 
tice which should be, and usually is, undertaken only by those who have been 
specially grounded in surgical techniques. The average dentist in general prac- 
tice, although legally permitted, is not equipped, either by surgical training or 
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experience, to handle such cases unless they are of the simplest, uncomplicated 
types. 

Because of the cosmetic, esthetic, and functional requirements, general 
surgeons usually acknowledge that familiarity with oral structures is an essential 
concomitant, that their practical knowledge in this field is negligible, and they 
the justifiably loath to attempt the reduction of jaw fractures without consulta- 
tion with, and the assistance of, dental surgeons. 

A person who has unfortunately sustained a jaw fracture will by and large 
be best served by a recognized oral surgeon. This assertion is not intended, 
however, to exclude the dentist who is surgically proficient, although he may 
not limit his practice to the specialty. 

Exodontia isa part of oral surgery, but since we are discussing only the 
principles and technique involved in this field within a field, the treatment of 
fractures is not within the province of these chapters. Reference is made to it 
here only as a possible contingency that may arise during exodontia operations. 

Fracture of the jaw during extraction of teeth is very uncommon, but such 
accidents have occurred. Aside from a fracture of the tuberosity and broken 
segments of alveolar process, a fracture of the maxillary bone itself due to ex- 
traction movements would be a most improbable occurrence. The mandible 
is susceptible. Precaution should always be taken to avoid such a mishap, 
especially where a previous fracture occurred from an injury or where a patho- 
logic condition involving alveolus and mandible has weakened these structures 
or where their normal strength has been reduced by a surgical operation or where 
they are weak from a congenital defect. When more than ordinary resistance 
is encountered during extraction movements, it is always advisable not to attempt 
to overcome it by applying extreme force, as conditions may exist which militate 
against a forcible extraction. In such eases a careful examination should be made 
and any interfering obstruction should be removed or treated in such a manner 
as to allow the delivery of the tooth. The locale of mandibular fractures during 
extraction procedures is usually in the area of the premolars or at the angle of 
the jaw. Indiscreet attempts to remove impacted or hypercementosed teeth are 
the most frequent causes of the accident. 

Symptoms.—The unmistakable symptoms of fracture are rapid swelling 
of soft tissues over the area, hemorrhage if the break is compounded, profuse 
salivary flow, mobility of the fragments, and crepitus. The diagnosis is con- 
firmed by intra- and extraoral radiographs. 

Treatment.—It would be redundant to repeat the modern methods of 
fracture treatment which have been so adequately covered by outstanding au- 
thorities in various oral surgery texts. At least one of these should be included 
in the library of every dentist who incorporates any phase of oral surgery into 
his practice. 

Tooth Passing Beyond the Pharynx 


An accident of this character during extractions is fortunately very rare. 
It has happened in exodontia practice frequently enough, however, to give it a 
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prominent place in dentolegal proceedings. Almost without exception it must 
be considered preventable and its occurrence due to neglect and carelessness on 
the part of the operator. It is conceivable that with all precautions taken a 
tooth may be lost, but such a concept may almost be disregarded. 


Prudent Forethought.—During any extraction, however simple or com- 
plicated it may be and whether the patient is unconscious or awake, a dentist 
must be constantly alert and not for an instant overlook the fact that the tooth 
may suddenly eseape from the forceps, slip away from an elevator, or, if loosely 
held in its socket, any tooth in the mouth may be unintentionally displaced by 
a mouth prop or gag. To guard against the loss in the throat of an itinerant 
tooth, as well as any dislodged foreign body such as a metallic restoration or 
artificial erown, a mouth pack of absorbent cotton or gauze should be so adapted 
as to occlude the pharyngeal opening completely. The modus operandi of this 
procedure was thoroughly discussed in an earlier chapter. Having taken this 
precautionary measure, it is still essential to locate immediately and remove from 
the mouth the object over which the operator has lost control or it might still 
elude him on removal of the throat pack. Further operative procedure should 
be discontinued until the hazard is eliminated. 

An incident in a dentist’s practice which happened years ago will illustrate 
the ever-present risk. Both superior lateral incisors were to be extracted for a 
woman of middle age. Each tooth was loose from the ravages of pyorrhea. The 
mouth pack was correctly inserted and a DePass prop adjusted on one side be- 
tween the posterior teeth. Nitrous oxide and oxygen was administered. The 
right lateral incisor was extracted and when about to remove the other lateral 
incisor, he observed that it was missing. Immediate search for it in the mouth 
was instituted to no avail. Although confident that it had not been ejected from 
the mouth, the patient’s drapes, clothing, and in fact the whole operating room 
was explored, but the tooth was not found. Anesthesia was discontinued. The 
respirations were normal, Evidently it was not in the trachea. The mouth pack 
was carefully removed and closely examined, but no tooth was enmeshed in its 
fibers. The patient was detained in his office for several hours under constant 
observation. She appeared and felt normal in every way throughout that period, 
and was then dismissed with the instructions to return the next day for post- 
operative observation. Nothing was heard from her until on her return the 
following morning she presented him with the tooth. At midnight she had 
awakened because of a choking sensation followed by violent coughing during 
which she expelled the tooth. Up to that time she had felt no discomfort. My 
conclusions which I believe to be correct were : 

1. In placing the mouth prop, he had aecidentally and unknowningly dis- 
lodged the tooth. 

2. It had concealed itself somewhere along the borders of the mouth pack in 
such a way that it was not visible. 

3. During the removal of the pack it escaped into the tonsillar area. 

4. During the night it moved toward the trachea from which it was thrown 
off by the coughing reflex. 
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5. Except by good fortune she could have asphyxiated or the tooth might 
have passed into her lungs. 

6. Though taking what he had considered excellent precautions, he had 
carelessly adjusted the mouth prop. 

7. Fortunately he was serving an understanding patient who did not press 
charges of negligence. 

In case a tooth is swallowed, it readily passes through the alimentary canal. 
If, however, it enters the air passages, tracheotomy may have to be performed 
to prevent death. A dentist practicing exodontia must assume serious re- 
sponsibilities. His patient rightfully expects his extracted tooth to be removed 
through the orbicularis oris and not from his lung. 


Loss of a Tooth in the Maxillary Sinus 

A listing of accidents incident to the extraction of teeth would be far from 
complete unless reference was made to a catastrophe which unfortunately is not 
of infrequent occurrence, namely, the foreing of a fractured root apex into the 
antrum of Highmore. A more rare event but one equally disconcerting is the 
loss of an intact tooth in the cavity. In either instance the embarrassed dentist 
who is responsible for the mishap is faced with a problem which requires an im- 
mediate solution. His first consideration should be an honest appraisal of his 
own qualifications to cope with the situation. If he doubts his ability or is in- 
experienced and is tempted to frenziedly endeavor by hit-and-miss methods to 
recover the tooth, in the patient’s interest as well as his own he had better refer 
the ease to someone whose capabilities more properly justify such interference. 
He need feel no qualms in so doing, for patients, whatever their intellectual 
status, appreciate honesty and sincerity. 

Durbeck' well stated : 

Surgical invasion of the sinus for a strictly dental purpose cannot be criticized on 
any score provided the operator is competent, although there is no implication that the 
average dentist is qualified to treat routine sinus disease. Assuming that the sinus is not 
diseased, the prognosis following root recovery is favorable. Indeed should the operator, upon 
opening the sinus find evidence of preexisting disorder, he may be assured that an entry, if 
skillfully done, will do nothing to aggravate the condition. Antral entrance in dentistry 
should be made only for the specific purpose in mind and executed with all dispatch con- 
sistent with good surgical procedure. 

In the second installment of these articles, the writer brought to the atten- 
tion of the reader the close anatomical relationship of the apices of the superior 
posterior teeth to the outer wall of the sinus. Oftentimes its floor is indented by 
their roots and only separated from their apices by an extremely thin lamina of 
bone. In other instances the root ends actually project into the cavity. This 
frequently is the situation if one of these teeth is apically diseased and the in- 
fectious process has disintegrated the osseous partition. While their conclusions 
may not be accurate, it has been estimated by some authors that as high as 75 
per cent of antral infections are of dental origin either from apical or periodontal 
causes. That they are frequent causes is common knowledge. 

Antra vary in size, and while small in youth to give room for the develop- 
ment of teeth, they grow progressively larger as a person grows older. They 
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may be so extensive as to encroach upon the roots of all the maxillary teeth from 
cuspid to third molar, but the premolars and buceal roots of the first and second 
molars are most frequently involved. With this structural setup it becomes ap- 
parent that if a root of any one of these teeth is fractured during the movements 
of extraction, its removal may become a delicate procedure, since misdirected 
pressure upon it can readily dislodge it from its seat and force it between the 
schneiderian membrane and the osseous wall, or directly into the sinus itself. 


Value of the Radiograph.—In the event of such an accident, the first cor- 
rective measure is to orient the root’s location as accurately as possible. Prop- 
erly angulated intraoral radiographs are of course indispensable. To supple- 
ment them, lateral jaw and anteroposterior extraoral plates are often helpful. 
The diagnostic value of occlusal films as well should not be overlooked since they 
may help in estimating the depth to which the root has invaded the sinus. Even 
with these aids it is often difficult to determine positively its exact location. 
Apart from this situation where it is evident at least that the root is somewhere 
in the sinus, another problem creating similar uncertainty may at times need 
careful preoperative consideration. Wakefield? called attention to it: 

Quite frequently the patients present with retained roots in the edentulous alveolus 
of the antral region. Equally frequently, the question arises as to whether such a root 
is in the sinus or not, It will be found helpful to examine the radiograph carefully with 
a magnifying glass to see whether a trace of a surrounding periodontal membrane can be 
identified. If so, the root is in the original alveolus and not in the sinus. If the perio- 
dontal membrane cannot be seen, it may or may not be inside the sinus. 





A, B. 


Fig. 240.—A, After the root was removed, the lamina dura is clearly: visible; B, the palatal 
root of a molar in the alveolar process and not in the antrum. 


To illustrate such a puzzle, let us suppose a routine radiographic mouth 
survey discloses a retained root of a molar tooth in the antral area. It is evident 
that it was fractured during an extraction procedure a long time previously, 
since complete regeneration of bone has taken place. Having no knowledge of 
the circumstances, the operator may be at a loss to know whether the fragment 
is still embedded in the alveolus or is in the sinus itself. For many years the 
writer has utilized a magnifying glass to bring out detail in such a film, and it is 
frequently of great help. If the lamina dura is disclosed, the root must be in its 
original alveolar seat. Fig. 240 depicts such a case. By magnification the lamina 
dura was detected; and judging by its size, shape, and location, the assumption 
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was made that it was the palatal root of a molar tooth. Following this con- 
jecture which proved to be correct, a palatal window was opened and the root 
found close to the surface. The postoperative radiograph more clearly shows 
the lamina dura. Thus the sinus was not invaded. Hasty judgment would 
probably have invited an unnecessary and futile antral operation. 

Another type of case with similar characteristics is presented in Fig. 241. 
Both premolars and the first molars were to be extracted. The radiograph 
showed that a supernumerary tooth was lying directly over the apex of the 
molar. The sinus appeared healthy in the radiograph, clinically, and by trans- 
illumination; and the patient presented no subjective symptoms of antral dis- 
turbance. All the evidence pointed to the fact that the supernumerary tooth 
was causing no harm by its presence. Examination by magnification proved 
that it was seated in bone, although its crown appeared to penetrate the cavity. 
There seemed to be no good reason to disturb it. Its removal would unneces- 
sarily involve a healthy sinus. The postextraction film demonstrates that it had 
no connection with the pulpless molar. 

A fractured root unquestionably pushed into the antrum offers no alterna- 
tive. How ean it best be eliminated with a minimum of complications? 





Fig. 241.—A supernumerary tooth whose root is encased in bone with its crown projecting 
into the antrum. 


Removal of the Root.—Various methods have been advocated and de- 
sribed : 

1. An attempt to flush the root out through the socket or through the in- 
ferior meatus of the nose by irrigation with a saline or other bland solution. 
This expedient requires that after the fluid has been syringed into the sinus 
through the socket, the patient compresses the opposite nostril, leans forward, 
and forcibly blows his nose so that by gravity and pressure the root may be ex- 
pelled. In the writer’s experience the results have always been negative and 
are bound to be so. In the majority of cases the ostium maxillare is too small 
to transmit a root of any appreciable size, and the apical orifice is never large 
enough. Irrigation may further complicate the case by floating the root from 
an original, easily accessible site and lodging it in some more remote position, 
and the possibility of contaminating the whole sinus by forcing fluids through 
a bacteria-laden oral route should also be considered. The introduction of a 
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probe through the socket for orienting purposes is deplored for the same reasons. 
[f the root happens to be wedged in between the mucous lining and the bony wall 
and not in the sinus proper, as it often is, irrigation is futile anyway. 

2. An attempt by mechanical means to recover the fractured part through 
its original port of entry, which is the tooth socket. This method has been 
handed down through many years of dental practice. Success may be attained, 
but it is problematical, and the procedure involves several undesirable factors: 


a. The operator is working blindly which violates sound surgical 
principles. 

b. The apical opening is never of sufficient size to permit the exit 
of the root and requires enlargement. This means in case of a molar 
root fracture that the inter-root septa, which should be retained to aid 
granulation and occlude the mouth, must be destroyed and a large 
tunnel created. 

ce. Instrumentation through this passage invites further invasion 
of the sinus with oral bacteria. Accessibility is limited and often im- 
possible to attain without excessive traumatization of the parts. 

d. Even if the root is regained, further and often difficult surgery 
is necessary to effect a closure of this antraoral orifice, or a permanent 
fistula will be established to the discomfort of the patient and the cha- 
grin of the dentist. ‘‘ Rather, it is wiser to promptly occlude the orifice 
of the socket with any acceptable surgical dressing, allowing granula- 
tion to begin the healing process unhampered by surgical trauma and 
protected from oral fluids. Recovery of the root fragment is im- 
mediately accomplished by a route presenting fewer obstacles and post- 
operative .complications’’ (Durbeck). 


The Recommended Method.—Various authors have described methods of 
entering the maxillary sinus. Of them all the Caldwell-Lue approach has been 
generally accepted as the most logical from the viewpoint of the exodontist and 
the oral surgeon, both for the elimination of diseased tissue and the recovery 
of a fractured root or a tooth which has accidentally been lost in that cavity. 
This consists of creating a window in the canine fossa to permit clear vision, 
free access, and ample room for the egress of the foreign body, the size and ob- 
security of which governs the extent of the window. A complete Caldwell-Luc 
operation includes a supplemental enlargement of the nasal opening beneath the 
inferior turbinate to establish free ventilation and permanent drainage into the 
nose. This part of the procedure is rarely necessary if the antrum is healthy 
but is usually essential if a chronic sinus infection exists. The judgment of the 
operator is the criterion which determines its necessity. This phase of the treat- 
ment is most properly carried out by a rhinologist rather than by a dentist who 
is not so trained. Nasal operations are in the nose and throat field anyway, and 
a dentist can be considered as stepping out of his role if he undertakes such a 
procedure. Competent oral surgeons need feel no compunctions in taking over 
the whole technique. 
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The intraoral approach is initiated by reflecting the soft tissues over the pre- 
molars to denude and expose the anterior maxillary wall. Two types of incision 
are in vogue. One is a semilunar cut with the convexity downward and ex- 
tending anteriorly and posteriorly as far as is necessary to furnish a satisfactory 
flap. The lowest point of the incision is centered opposite the estimated location 
of the tooth. The other type is a triangular flap made by an anterior vertical 
incision carried upward from the interproximal gingival margin between the 
lateral incisor and cuspid to the mucolabial fold. The interdental papillae are 
then incised as far back as the second molar. With the periosteal elevator the 
flap is then reflected as usual. The window is established well above the roots of 
the teeth and is opened by a puncture with an apical pick, a gouge, or pointed 
surgical drill through the thin, bony plate, and enlarged to the desired dimen- 
sions with rongeurs and chisels which are preferable to burs. A larger than 
necessary perforation does no harm and may be advantageous. Care must be 
taken not to allow any debris or blood to enter the sinus. The root is readily 
located and brought to the surface by passing a spoon or loop curet beneath it, 
aided by suction. A spot flashlight enhances vision by illuminating the whole 
eavern. Following recovery of the root the window margins are smoothed, all 
raw surfaces dusted with sulfathiazole powder, the flap returned to position and 
sutured. This is standard procedure in mouths in which approximal teeth are 
present. In edentulous mouths the technique is in general the same except that 
the incision follows the crest of the ridge, and the whole buccal aspect of the 
maxilla can be exposed. If an entire tooth is lost in the antrum, it is usually a 
single-rooted third molar having a conical root formation. If its apex penetrates 
or approximates the sinus floor, it can easily be pushed into the sinus itself by 
inadvertent upward pressure with the forceps. As concluding observations, it 
is worthy of note that the Caldwell-Lue technique preserves the integrity of 
the ridge. This is an important factor in view of restorative dentistry. It 
further lends itself to as sterile a procedure as can be attained in the mouth. 
The sutures are removed in a few days, and convalescence is usually rapid. In 
case a sinus infection is a sequence of the accident, the patient should be referred 
to a rhinologist. A course of penicillin therapy is an added safeguard against 
this contingency. The accompanying illustrations require but little explanation. 
In each case the roots and the teeth were recovered by following the window 
technique described. Note should be made that the alveolar ridge in every 
instance has been left intact and that trauma has been kept to a minimum. 

Fig. 242 shows a superior third molar pushed into the sinus by upward 
forceps pressure. It would be obviously futile to attempt to recover it through 
the socket. It was readily removed through a Caldwell-Lue window in the 
canine fossa. An intact tooth requires a larger opening than the average frac- 
tured root end, but there is never any difficulty in finding it. Figs. 243 and 244 
are pre- and postoperative radiographs of isolated third molars lost in the sinus. 
In an edentulous mouth the window may be created opposite the position of 
the tooth. Fig. 245 illustrates a case of long standing. The maxilla is edentulous 
and the fractured root has been lying dormant in the sinus over a long period. 
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Fig. 243. Fig. 244. 


Fig. 243.—A superior third molar lost in the sinus. The maxilla is edentulous. 
Fig. 244.—A superior third molar lost in the sinus, This maxilla is also edentulous. 
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Fig. 245.—A root fragment in the maxillary sinus. The mouth 


is edentulous. 





Fig. 246.—A root spicule in the antral cavity. 


Fig. 247.—A (For legend, see opposite page). 
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Fig. 247.—A, B, C, and D, Fractured root fragments pushed into the maxillary sinus by 
misdirected instrumental pressure during extraction movements. The postoperative radio- 
graphs show the areas after the roots have been recovered. 
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The mucosa is intact. The patient was unaware that the root was present until 
a radiographic mouth survey disclosed it. It was removed by raising a semi- 
lunar flap of moderate but ample extent, the lowest point of its convexity being 
just above the alveolar crest. A small window was made buceally to the root 
which was lying on the floor of the sinus. The radiograph séen in Fig. 246 
disclosed a minute root spicule adjacent to a premolar and lying in a pocket 
created by a dip in the antral floor which nearly reached the alveolar ridge. The 
fragment could without doubt have been easily withdrawn by destroying the 
thin osseous partition and creating an oral opening. By making a small buccal 
window, however, the integrity of the ridge was maintained as evidenced by 
the postoperative radiograph. Fig. 247 presents typical illustrations of frae- 
tured roots’ ends forced into maxillary antra during attempted extractions. 
The accompanying postoperative radiographs present these areas with the roots 


removed. 
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REDUCTION AND IMMOBILIZATION OF FRACTURED MAXILLA 
BY WEIGHT TRACTION 


Reports of Cases 
Conrap SpitKa, D.D.S.,* CLEVELAND, OHIO 


RACTURES of the maxilla are frequently the result of automobile accidents. 

The driver or rider is thrown forward striking his face against the instru- 
ment panel or steering wheel. These fractures should be reduced as soon as 
possible since any undue delay complicates the fracture as well as makes the 
reduction of it more difficult. The use of weight traction is recommended. 


Case Reports 

Case 1.— 

History —D. W., a woman, aged 30, seen April 1, 1947, was injured in 
an automobile accident, suffering multiple facial injuries. She was given first 
aid in a local hospital and transferred to Crile Veterans Administration Hospital 
for definitive treatment. 


Physical Examination.—Physical examination revealed considerable facial 
swelling and eechymosis of the infraorbital region bilaterally. Intraoral exami- 
nation revealed the anterior maxilla to be pushed backward from cuspid to cus- 
pid. The upper left central incisor had been broken out and the upper left 
lateral incisor broken loose. The upper right central incisor was fractured 
through the incisal third. The remaining maxillary anterior teeth were pushed 
to the lingual of the lower anterior teeth. The buccal mucosa was badly 
lacerated and the hard palate deeply perforated in the anterior region. All 
of the upper and lower posterior teeth were missing. There was no evidence 
of injury to the mandible. Blood and urine studies were negative. 


Roentgenographic Examination.—Roentgenograms revealed a comminuted 
vertical fracture of the anterior portion of the hard palate with upward and 
backward displacement (Figs. 1 and 2). 

Treatment.—The patient was given 50,000 units of penicillin every three 
hours. The pain was controlled with codeine sulfate. 


OperationOn April 5, 1947, the patient was taken to surgery for the 
manipulation and reduction of the fractured maxilla. Under local anesthesia, 
Jelenko splints were wired to both the upper and lower jaws before reduction 
was attempted. With a forceps, the right side of the maxilla was elevated 
and the right component brought into normal position. Because the left com- 
ponent was impacted, it was impossible to bring the remaining teeth into good 


This paper was reviewed in the Veterans Administration and published with the ap- 
proval of the Chief Medical Director. The statements and conclusions published by the 
author are the results of his own study and do not necessarily reflect the opinion or policy 
of the Veterans Administration. 

*Chief, Oral Surgery Section, Dental Service, Veterans Administration Hospital (Crile), 
Cleveland, Ohio. 
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Fig. 1.—Preoperative lateral roentgenogram showing depression and complete fracture of 
maxillary bone in its anterior third. 





Fig. 2.—Preoperative posteroanterior eee showing maxilla depressed upward and 
ckward. 





IMMOBILIZATION OF FRACTURED MAXILLA 





REDUCTION AND 





Fig. 3.—Photograph showing attachment of weight traction to upper splint. 
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Fig. 4.—Full view showing application of weight traction. 
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occlusion; the mobilization was regarded as sufficient to enable this to be 
effected by weight traction. Elastic traction was used to hold the right com- 
ponent in position and the patient was returned to the ward. On the follow- 
ing day, a Balkan frame was placed on the patient’s bed. Forward traction 
was applied by a cord attached to the upper splint in the region of the upper 
left cuspid, to the end of which a small receptacle containing a 144-pound 
weight was attached (Figs. 3 and 4). The following day, this weight was 
increased to three pounds by adding small lead pellets at three-hour intervals. 





Fig. 5.—Postoperative photograph after removal of splints. 





Fig. 6.—Postoperative roentgenogram taken May 27, 1947, showing alignment of fragments 
and callus formation. 

On the fourth day, the upper jaw had been brought forward with a total 

weight of five pounds and was in good position. Intermaxillary fixation was 

by elastic traction. The weight was gradually reduced on the fifth day and 

removed on the sixth day. 
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Postoperative Treatment.—On May 6, 1947, the elastic traction and splints 
were removed. The teeth were in good occlusion (Fig. 5). Roentgenograms 
taken May 27, 1947, revealed callus formation. The fracture line of the 
anterior-superior aspect of the palate was hardly discernible (Fig. 6). Roent- 
genograms taken June 13, 1947, revealed the fracture line to be obliterated 
(Fig. 7). The perforation of the hard palate had completely healed. The 
remaining upper and lower teeth were extracted June 10, 1947. 





Roentgenogram taken June 13, 1947, forty-three days after reduction (upper and 
lower teeth extracted June 10, 1947). 


Fig. 


Case 2.— 

History.—J. P., a 26-year-old man, was driving when he lost control of his 
car May 31, 1948. The car struck a tree, throwing the patient forward and 
striking his face against the steering wheel. He was given emergency treat- 
ment at a local hospital where the right eye was evulsed. On June 18, 1948, 
when the patient’s condition permitted, he was transferred to Crile Veterans 
Administration Hospital for further treatment. 


Physical Examination.—There was considerable facial swelling and ecchy- 
mosis. The upper lip was swollen and the mucous membrane lacerated. The 
bridge of the nose was lacerated and depressed. There was blindness in the 
left eye. The upper jaw was movable with an upward and backward displace- 
ment (Fig. 8). The molar teeth were the only ones that occluded causing an 
open-bite. The vertical dimension of the face was shortened. 


Roentgenographic Examination.—Roentgenographic examination revealed 
a vertical fracture through the posterior third of the hard palate and a hori- 
zontal fracture through the maxilla. There was also a fracture through the 
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neck of the right condyle of the mandible (Fig. 9). X-rays of the chest were 
negative. 


Treatment.—The patient was given 50,000 units of penicillin every three 
hours. The pain was controlled with codeine sulfate. 





Fig. 8.—Preoperative photograph showing upward and backward displacement of maxilla 
with open-bite. 





Fig. 9.—Preoperative roentgenogram showing fracture of maxilla and neck of right condyle 
of the mandible. 


Operation.—Because of the time which had elapsed since the accident, it 
was decided that reduction by weight traction would be the most effective 
treatment. On June 19, 1948, Jelenko splints were wired to the upper and 
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Fig. 10.—Photograph showing application of weight traction on Balkan frame. 





Fig. 11. Fig. 12. 


Fig. 11.—-Postoperative photograph showing reduced maxilla and normal occlusion, 
Fig. 12.—Postoperative roentgenogram showing bone formation. 
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lower jaws. A Balkan frame was placed on the patient’s bed. Forward trac- 
tion was applied by a cord attached to the upper splint in the region of the 
upper central incisors so that the fragment could be disengaged with an even 
pull. A small receptacle containing a 14-pound weight was attached to the 
other end of the cord (Fig. 10). Small lead pellets were added every three 
hours and on the fifth day, under a total weight of six pounds, the maxilla was 
brought forward into its normal position. Intermaxillary wires were used to 
hold the jaws in position. The weights were gradually reduced and on the 
eighth day they were removed. 


Postoperative Treatment.—On July 26, 1948, the intermaxillary wires and 
Jelenko splints were removed. The teeth were in excellent occlusion and the 
patient had a good functioning jaw (Fig. 11). The patient was sent home to 
return at a later date for a rhinoplasty. On Feb. 10, 1949, the patient returned 
for follow-up x-rays. These revealed good approximation of the fragments, with 
bone formation (Fig. 12). 


Conclusion 


The use of traction applied by means of a Balkan frame for the reduction 
of displaced maxillary fractures has been described. Two ease reports illus- 
trate the use of this method. 








FRACTURE OF THE NECK OF THE CONDYLE AND ZYGOMA 
Report of a Case 


CLAUDE 8S. LADow, D.D.S., M.Sc.(DEn’.),* PHILADELPHIA, PA., AND 
MaJor JoHN W. HEtTon,** DENTAL Corps, UNITED STATES ARMY 


A 49-YEAR-OLD male patient was admitted to the Oral Surgery Service 
of the Episcopal Hospital on Jan. 10, 1950. His chief complaints were 
pain in the right preauricular region, pain in the lower jaw, and a numbness 
of the left cheek. The patient stated that he had slipped and fallen on the 
sidewalk, striking his chin. He was referred to the Oral Surgery Service by 
his physician. 

Clinical Examination.—There was a small swelling just anterior to the 
ear on the right side. The mouth could be opened about one half its normal 
excursion without pain. The patient was edentulous and wore serviceable 
dentures. There was no apparent deformity of the left cheek. 

Physical examination revealed no abnormalities. Blood pressure was 114 
systolic and 76 diastolic; pulse, 76; respiration, 16; heart sounds were normal 
and lungs clear. Blood examination revealed a normal red and white count; 
hemoglobin, 11 Gm.; bleeding time, one and one-half minutes; clotting time, 
three and one-half minutes. Serology was negative; urine, normal. 


Roentgenographic Examination.—A comminuted fracture of the neck of 
the right condyle with anteromedial dislocation of the head of the condyle 
from the glenoid fossa was revealed; also a depressed fracture of the arch of 
the zygomatic bone on the left side (Figs. 1 and 2). 

On January 10, the patient was placed on penicillin therapy, 50,000 units, 
intramuscularly every three hours. On January 11, the patient was shaved 
above the hairline to the temple region on both sides. Morphine sulfate, 10.0 
mg., and atropine sulfate, 0.4 mg., were given intramuscularly. The patient 
was taken to the operating room forty-five minutes later. The skin was washed 
with green soap and water, followed by aleohol, ether, and tincture of Merthio- 
late. The operative site was then properly draped. 


Operation.—Under nasoendotracheal nitrous oxide-oxygen-ether anes- 
thesia, a short angulated incision was made in the right preauricular region, 
extending obliquely to the upper margin of the auricle and continuing down- 
ward to the skin crease adjoining the lobe. The connective tissues were divided 
close to the cartilage of the ear in order to reach the condyle from a posterior 
approach. The superficial temporal artery and vein were cut and tied. The 
inferior border of the zygomatic arch was exposed. Examination of the 
glenoid fossa revealed the capsular attachment to be lacerated. This was re- 


From the Department of Oral Surgery, Episcopal Hospital. 

*Associate in Oral Surgery, Episcopal Hospital; Associate in Dental Surgery, Evans 
Institute, University of Pennsylvania; Instructor in Dental Surgery, Graduate School of 
Medicine, University of Pennsylvania; Assistant Dental Surgeon, Presbyterian Hospital ; 
Assistant in Oral Surgery, Division of Dentistry, Philadelphia General Hospital. 

**Resident in Oral Surgery, Episcopal Hospital. 
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paired with 000 plain catgut sutures. The mandibular fragment was found to 
be elevated into the operative field by muscle traction. The mandible was 
pushed posteriorly by the assistant to give greater exposure. The periosteum 
was stripped from the fracture line of the mandibular fragment and a hole 
drilled through the bone with a No. 40 surgical bur. Stainless steel wire, 26- 
gauge, was threaded through the fragment and it was allowed to drop down 
into its former position. The condylar segment was dislocated medially. No 
periosteum or muscle attachment on the medial aspect of the condylar neck 
was found. Several loose pieces of bone were débrided. This reduced the 
diameter of the neck of the condyle to one half of its original size. Manipu- 
lation of this fragment resulted in its complete displacement from the wound 





Fig. 1. Fig. 2. 


Fig. 1.—Lateral plate disclosing anteromedial displacement of the head of the condyle. 
. 2.—Posteroanterior roentgenogram demonstrating the medial displacement of the 
head of the condyle from the glenoid fossa and a depressed fracture of the left zygoma. 


cavity and the operative field. A bur hole was made in this segment and it 
was rinsed with saline, dipped in 100,000 units of sodium penicillin, and re- 
placed in its correct position in the glenoid fossa. It was then wired in correct 
relationship with the mandibular fragment. The operative field was flooded 
with 600,000 units of sodium penicillin. A sheet of Gelfoam was placed over 
the cut ends of the transosseous wire. The superficial tissues were closed after 
insertion of a rubber dam drain and the skin approximated with interrupted 
sutures. A pressure dressing was applied to this area. 

Next the skin was prepared and draped in the left temporal region. An 
oblique incision, 1.5 em. in length, was made in the temporal region anterior 
to the helix of the left ear. The incision extended through skin, fascia, and 
temporal aponeurosis. A narrow, flat-bladed periosteal elevator was inserted 
obliquely downward and forward until the medial aspect of the zygomatic 
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Fig. 3.—Posteroanterior roentgenogram demonstrating the transosseous wire in position. Note 
the medial tilt of the head of the condyle. 





Fig. 4. Fig. 5. 


Fig. 4.—Full-face picture of the patient showing normal muscular movements, indicat- 
ing no facial nerve injury. 


Fig. 5.—Full-face picture showing normal excursions of jaw with dentures in place. 
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arch was encountered. Lateral pressure was exerted against the medial sur- 
face of the zygomatic arch. The depressed fragment was felt to grate into 
position. The elevator was removed and the incision was closed with inter- 
rupted sutures. A gauze dressing was placed over the operative field. The 
patient returned to the ward in good condition. 





Fig. 6.—Lateral plates demonstrating movement six months following insertion of transosseous 
wiring. 


Course.—The patient received sodium penicillin, 50,000 units, every three 
hours. Demerol hydrochloride, 50 mg., was administered every six hours for 
pain. The drain was removed on the first postoperative day. All sutures were 
removed on the fourth postoperative day and the incision lines coated with 
Whitehead’s varnish. Postoperative x-rays were taken on Jan. 16, 1950 (Fig. 
3), and demonstrated the head of the condyle in fairly good position. A modi- 
fied Barton bandage was placed to limit mandibular movements. The patient 
was discharged to the dispensary for weekly examination. This man removed 
his restraining bandage as soon as he was discharged from the hospital. Sub- 
sequent photographs (Figs. 4 and 5) show that there was no injury to the 
facial nerve or limitation of movement of the mandible. 


Conclusion.—Despite considerable motion of the jaw following an open 
reduction and transosseous wiring, osseous union occurred on a 49-year-old 
man. This may be partially explained on the basis of the vascularity of the 
area surrounding the temporomandibular joint. The postoperative course of 
this patient has been followed by monthly roentgenographie studies and there 
has been no apparent evidence of any osteolytie action taking place near the 
fracture line. There appears to be some definite evidence of calcification in 
this area (Fig. 6). The position of the head of the condyle is medial to normal 
position. The last x-ray studies demonstrate some superimposition of the head 
of the condyle over the neck. Function is normal and the patient has‘ no post- 
operative complaints. 














ERECTILE CAVERNOUS HEMANGIOMA OF THE MASSETER MUSCLE 
Report of a Case 


LIEUTENANT COLONEL JAMES E. Cuipps, DENTAL Corps, UNITED STATES ARMY, 
AND CapTaIn THOMAS J. WEILER, MepicaL Corps, UNITED STaTES ARMY 


NGIOMA of muscle is variably discussed in the standard texts of pathology. 
Moore’ stated that the hemangiomas of muscle occur in order of fre- 
quency in the lower extremities, trunk, and upper extremities. Willis* listed 
the masseter among the muscles most frequently affected. He takes the view 
that most angiomas are not true tumors but represent vascular malformations. 
He states that growth in most of such lesions, aside from the normal growth 
of tissues, can usually be attributed to hemorrhages, infection, and the like. 
Ewing,’ stating that the condition affects those muscles most often subjected 
to strain, offered a more serious view of the lesions. He described a progres- 
sive growth over many years along a single muscle to involve gradually other 
muscles and eventually all the tissues of the part. 

Thoma‘ mentioned the use of the descriptive term “erectile” in association 
with some of the hemangiomas of the tongue. Such a term, implying the ele- 
vation of a part usually because of the retention of blood as a result of muscle 
contraction, may be employed in the description of an unusual phenomenon 
recently seen in association with a tumor of the masseter muscle area. 


Case Report 


A 19-year-old male patient presented a soft mass deep to the skin near the 
angle of the right mandible which had been present as long as he could remem- 
ber and which had shown no noticeable increase in size. He objected to the 
mass only because of its appearance, though he stated that it occasionally be- 
came slightly tender. 

He stated that at about the age of 9, there was an attempt to remove the 
mass surgically. He was told that the mass was a “fat tumor” and was too 
extensive to remove. 

Examination.—There was a palpable soft mass in the area of the right 
masseter muscle, which caused a slightly noticeable enlargement of the face 
(Fig. 1). However, when the jaws were closed in centric relationship and the 
masseter muscles heavily contracted, the mass became markedly enlarged (Fig. 
2) and palpably firm. It was at first believed that the enlargement represented 
some unusual herniation of the masseter until it was noted that there was a 
definite time lag of about two seconds between masseter contraction and com- 
pletion of the phenomenon of swelling. On relaxation of the masseter, the 


From the Dental Service, Madigan General Hospital, Tacoma, Wash., June, 1950. 
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mass almost immediately collapsed to its former size and softness. On the 
skin surface, slightly below the area of the mass, was a pale, narrow scar about 
one inch in length. 

Efforts to locate further and define the mass were nonproductive. There 
were no skin discolorations except for a small brown mole in the area, and 
the skin was freely movable over the mass. There were no pulsations observed 
in the mass either in the expanded or relaxed state, nor were sounds heard 
by stethoscope. There were no palpable nodes, tenderness, or other signs of 
inflammation. The parotid duct was patent and discharging saliva of the 
usual consistency and quantity. 





Fig. 1. Fig. 2. 


Fig. 1—With masseter muscles relaxed, a slight enlargement is noted near the man- 
dibular angle as a result of a soft mass. 


Fig. 2.—Same view as Fig. 1 except that masseter muscles are heavily contracted. The 
marked enlargement was completed in about two seconds following muscle contraction. 


Treatment.—The patient was presented to the hospital’s tumor board for 
opinion. A possible diagnosis of “cystic hygroma” was obtained and surgical 
removal of the mess was recommended for diagnosis and for esthetic im- 
provement. 

At surgery, exposure of the area was obtained by a curved incision begin- 
ning just below the lobe of the ear and extending parallel to and about 1 em. 
below the angle of the mandible. After retraction of the wound edges and 
careful dissection, two of the lower branches of the facial nerve were identified, 
freed, and retracted. Further dissection revealed a large purple-red mass 
which seemed to lie between and attached to both the anterior lower margin 
of the parotid gland and the posterior fibers of the masseter. The parotid, 
however, could be separated by blunt dissection and retracted from the mass. 
The mass was seen to be composed largely of thin-walled blood vessels in asso- 
ciation with slips of muscle, fascia, and fat. At first, the mass was readily 
elevated and partially separated from the surface of the masseter, but as dis- 
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section continued, the base of the mass was seen to extend by multiple vascu- 
lar fingers into the body of the muscle posteriorly. After tedious dissection, 
and not without sacrifice of a considerable part of the posterior attachments of 





Fig. 3.—Photomicrograph (50). Normal muscle bundles at bottom, irregular muscle 
at top right, numerous vessels of varying size and thickness between, and large blood-filled 
sinus occupying left one-third of photo. 





Fig. 4.—View of operative area about four months after surgery. 


the muscle, most of the vascular mass was removed. A few small vascular 
extensions upward and deep into the muscle remained. Hemorrhage, though 
readily controlled by pressure and instruments, was a factor in limiting visi- 
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bility throughout the procedure. Since the mass was thought to be benign, 
and since complete removal of all of the minute vascular extensions would 
require sacrifice of large amounts of the muscle and perhaps result in perma- 
nent damage to branches of the facial nerve, attempts at complete removal 
were discontinued. The wound was closed in layers. 


Pathologic Report.—A report of the excised mass was returned which 
described an intermingling of muscle tissue, connective tissue, and multiple 
blood vessels of varying size and shape, many of which were merely thin- 
walled, blood-filled sinuses. An irregular area of scarring was seen in a por- 
tion of the specimen and a calcified mass was described as lying within this 
searred portion. A diagnosis of cavernous hemangioma of the right masseter 
muscle was returned. 

The photomicrograph (Fig. 3) shows normal muscle bundles at the bottom 
of the figure and irregular muscle fibers at the top right. Between these 
muscle groups are multiple vessels of varying size and thickness. A large 
thin-walled sinus.of blood occupies the left one-third of the photo. This section 
is representative of the entire specimen. 

Postoperative Course——The wound healed by first intention and there 
were no complications. Four months after surgery (Fig. 4) there was no indi- 
cation of new growth in the area and the patient could not repeat the phe- 
nomenon of swelling associated with masseter contraction. Observation at 
intervals will continue. 
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AN UNUSUAL CASE OF SPONTANEOUS HEMORRHAGE FROM THE 
GINGIVA IN A HYPERTENSIVE PATIENT 


LIONEL Goup, A.B., D.D.S.,* PHmapeLpeuti, PA. 
> 


LEEDING from the gingivae may be caused by many local and systemic 

diseases. These have been described thoroughly and frequently in the 
literature. As far as it has been possible to determine, the following case is 
unique, and so is presented in an unabbreviated form. 


Case Report 


J. C., a 53-year-old man, was seen in the L. H. emergency room on Oct. 6, 
1948, at 11:50 p.m. The patient was hemorrhaging profusely from his mouth. 
A note from his physician stated that the patient had been bleeding since 3 :00 
P.M. that afternoon, and that the patient was being treated for hypertensive 
heart disease. 

The bleeding occurred from the gingival crevice, lingual and proximal to 
the upper right canine. Adrenalin and thromboplastin applied to the area 
had no effect. The severity of the bleeding and the general condition of the 
patient necessitated his admission to the hospital. In the ward, morphine sul- 
fate (gr., 14) and vitamin K (60 mg.) were given intramuscularly. Oxycel 
was packed around the cervix of the canine, and cold applications were placed 
to the face. After repeated packing, the bleeding eased and appeared to stop. 


Past History.—The patient gave a history of hypertensive heart disease 
causing increasing debility within the past year. He had been under a physi- 
cian’s care and confined to bed for eight months. A history of frequent head- 
aches, occasional blurring of vision, and nocturia, ankle edema, and dyspnea 
was obtained. Epistaxis was said not to have occurred. 

Physical Examination.—Physical examination showed a well-developed 
middle-aged man, slightly apprehensive and dyspneic. The patient’s blood 
pressure was 224-216/124, with enlargement of the heart to the left, and aortic 
systolic and apical murmurs. The preliminary laboratory data obtained upon 
admission were: R.B.C., 3,910,000; W.B.C., 9,000 (normal differential) ; hemo- 
globin, 9 Gm.; clotting time (Lee-White), 514-6 min.; bleeding time (Duke), 
21% min. 

The patient’s mouth was free from gingival hyperplasia or inflammation ; 
gingival and mucosal tone were normal. Most of the teeth were present, with 
no mobility, occlusal trauma, or apparent caries. The occlusion appeared 
balanced through normal attrition of the biting surfaces. The upper right 
lateral incisor had been extracted about two years previous to admission. The 
patient denied any recent trauma to his mouth. His diet consisted of soft food. 
The site of hemorrhage was as noted before. 





*Formerly Intern in Oral Surgery, Lincoln Hospital, New York City, M. H. Feldman, 
Chief of Dental Department. Now Pennsylvania College of Dental Surgery Fellow in Oral 
Pathology, University of Pennsylvania Dental School. 
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In the morning of Oct. 7, 1948, the patient again began to hemorrhage 
from the mouth. Bleeding was once more controlled by Oxycel and a surgical 
pack placed around the gingival margin of the canine. 

On Oct. 8, 1948, severe bleeding reoccurred. In spite of the weakened con- 
dition of the patient an x-ray was taken. The radiograph (Fig. 1) showed a 
calcified body lying about one-fourth inch mesial to the upper right canine. 
It was decided to remove the foreign body in the hope that this was the causa- 
tive agent. 

Procaine without epinephrine was injected locally and a flap from the 
distal of the right canine to the mesial of the right central incisor was re- 
flected. The foreign body was easily removed with a tweezer and the flap 
sutured in place with two silk ties. The bleeding stopped almost immediately 
after the flap was returned. Oxycel and Monsel’s solution were applied as 
precautionary measures. 





Fig. 1. 


The calcified body was found lying loosely upon the buccal aspect of the 
alveolar ridge with its medial surface close to the root of the upper right cen- 
tral incisor. There was no evidence of infection. The fragment was a tri- 
angular, tubular piece of bone, unlike tooth or maxillary bone. Unfortunately, 
no histologic study was made of the specimen. 

Healing was uneventful; the sutures were removed in two days. There 
has been no further bleeding. 

A complete laboratory examination of the patient was then performed by 
the medical department: Rumpel-Leede sign, negative; prothrombin time, 
14 seconds; Mazzini, negative ; sternal marrow, normal findings; platelet count, 
normal; electrocardiograph, left ventricular hypertrophy and conduction dis- 
turbance; chest x-ray, findings consistent with electrocardiogram ; blood chem- 
istry, normal findings; urinalysis, normal findings. 

While in the hospital, the patient went into a mild heart failure which re- 
sponded to therapy. The patient was discharged Oct. 26, 1948. 
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Discussion 


Clinical and laboratory studies failed to establish any systemic etiologic 
factor, and examination of the oral tissues revealed no evidence of local trauma 
or inflammation of the gingiva. 

The presence of a foreign body some distance removed from the site of 
hemorrhage remains to be explained. This finding may be coincidental, causa- 
tive, or indirectly causative. 

A re-examination of the data may aid in this determination. It was seen 
that the calcified mass was found lying loosely in the tissue, labial to, and about 
one-fourth inch from, the location of hemorrhage. It is not reasonable to sup- 
pose that this foreign body could account for the severity, duration (more than 
nine hours), and place of hemorrhage. If the presence of the bone is coinci- 
dental, why did the bleeding stop after its removal? It is suggested that the 
mechanical interference introduced by the operative procedure was sufficient 
to eause a collapse of the hemorrhaging vessel or vessels. 

In hypertension it is not uncommon for the patient to have epistaxis, 
retinal or cerebral hemorrhages. The exact mechanism of this hemorrhage is 
not known. Theoretically, gingival hemorrhage due to hypertension is pos- 
sible. The findings of this case, although not unequivocable, strongly suggest 
that a diagnosis of spontaneous hemorrhage from the gingiva due to hyper- 
tension may be proposed. 


Summary 


A ease of spontaneous hemorrhage from the gingiva of a known hyperten- 
sive is presented with a suggested diagnosis. 











Oral Medicine 


A CYTOLOGY STUDY OF THE CORNIFICATION OF THE ORAL 
MUCOSA IN WOMEN 


A Preliminary Report 
Rosa Iusem, D.D.S., BuENos Aires, ARGENTINA 


Introduction 


HIS study was undertaken for the purpose of determining the normal cy- 

tology of the oral mucous membrane of normal women and to investigate 
whether a relation exists between the normal oral and vaginal cytology during 
the menstrual eyele. 


Review of Literature 


The study of the oral mucous membrane and gingivae has been undertaken 
by many authors. Ziskin, Blackenberg, and Slanetz' studied the effects of both 
estrogenic and gonadotrophic hormones on mucous membranes and gingivae of 
normal and eastrated rhesus monkeys. Their histologic sections from estrogen- 
treated monkeys revealed tissue degenerations or alterations of a regressive 
nature accompanied by tissue breakdown. The administration of estrin in 
ovariectomized monkeys induced cellular stimulation resulting in the increased 
deposition of keratin both in usual and new areas. 

Later, Ziskin®? studied the effects of the same hormones in women in the 
treatment of amenorrhea and other disorders. The results were similar to those 
found in the experimental research on monkeys. Ziskin stated, ‘‘When the 
estrogenic hormone was injected into castrated females the microscopic findings 
disclosed the most constant alteration to be the formation of keratin.’’ He also 
suggested that gonadotrophic hormone, ‘‘merely inhibited cell maturation caus- 
ing regression in the process of cell specialization.’’ Richman and Abarbanel* 
studied the effect of several hormenal substances upon the oral mucous mem- 
brane. They came to the conclusion that, ‘‘the buccal mucosa in the human fe- 
male is normally under the trophic influence of the gonadal steroid, estradiol. 
The experimental data disclose that administration of estrogens promotes a 
normal growth pattern in the human oral mucosa.’’ 

Orban,‘ in 1948, studied the gingiva clinically and histologically and estab- 
lished the difference in the degree of cornification between the gingivae and the 
remaining oral mucosa. Weinmann,’ in 1940, was the first author who used 
smears taken from the surface of the mucous membrane to study the keratiniza- 
tion of four different areas of the oral mucous membrane. He reported that - 


eee before the New York Section, American Academy of Dental Medicine, Feb. 
27, 1950. 
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cornification of the oral mucosa varies with the site studied. Weinmann used the 
Ernst modification of the Gram stain in both men and women but did not study 
the cytology in relation to the rhythmic changes of women. Ziskin and Moulton,*® 
in 1948, studied the cytologic changes of the epithelial cells of the oral mucous 
membrane of three normal women taking daily smears. At the same time, daily 
smears from vaginal scrapings were taken in the same patients. The oral and 
vaginal smears were compared with the conclusion that both, ‘‘show parallel 
changes in degree of cornification during the menstrual cycle and during estro- 
genie treatment in deprivation states.’’ For the most part, they used the smears 
of the cheek and, to a lesser extent, smears of the gingiva to arrive at their con- 
clusion. 

Following my presentation before the American Academy of Dental Medi- 
cine,” a paper about the same subject was presented by Papie and Glickman.* 
These authors used the Shorr modification of the Papanicolaou’ staining method. 
The smears were taken during one day from the gingiva of 215 women relating 
the date to the menstrual cycle in each patient. They concluded, ‘‘ No correlation 
exists between variations in gingival keratinization exhibited by different pa- 
tients and specific phases of the menstrual cycle.’’ 

Miller, Stahl, and Soberman’® investigated the cytology of the oral mucosa 
of fifty young men, 20 to 30 years of age, and found that a pattern of cornifica- 
tion exists in the oral mucosa. 


Material 


Three young women aged 25, 28, and 31 years, with normal menstrual 
eycles, volunteered for this study. The three patients had clinically healthy 
mouths. All smears were taken some hours after a meal. 


Methods 


The oral smears were obtained by scraping with a wooden spatula the 
following four areas: 


a. The anterior labial region of both upper and lower gingivae. 

b. The bueeal parietes near the opening of Stensen’s duct. 

e. The anterior two-thirds of the dorsum of the tongue. 

d. The ventral aspect of the tongue from both sides of the frenum toward 
the tip. 


Serapings were repated in the same patients at different dates during con- 
secutive months in order to ascertain the accuracy of our findings. A total of 
320 smears was studied. 


Classification 


A elassifieation of the normal cellular characteristics was made on the basis 
of: (a) color, (b) size, and (c) shape. Three different cells were found: 


Basophilic Staining Blue Cells.—These cells take the basophilic stain in 
different degrees from bright uniform blue to pale grayish blue, and sometimes 
they present a violet color. In smears from the buccal parietes and ventral 
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portion of the tongue they appear polygonal or rounded with sharp outlines 
and dark nuclei. The blue cells of the gingivae and the dorsum of the tongue 
appear much smaller. When regressive changes begin, these cells appear of 
a darker color and folded with granules in the cytoplasm ; sometimes the blue 
changes to violet or dark gray as observed in smears of the late progestational 
and premenstrual period. 

Eosinophilic Staining Red Cells.—These cells take the acidophilic stains. 
They are larger in the smears of the buceal parietes and ventral aspect of the 
tongue and smaller in the gingivae and dorsum of the tongue. These cells 
contain small, dark nuclei. 


Fig. 1. Fig. 2. 





Fig. 3. 


Fig. 1.—Early follicular phase smear of the buccal parietes. Blue and red single cells. 


. 2.—Buccal parietes smear in the same patient on the first day of menstruation. 
Red-brownish cells merged into dense clusters. 


aT 


Fig. 3.—Ventral aspect of tongue smear in the same patient on her second day of men- 
struation. Folded and fragmented red-brownish cells. 


Yellow Staining Cells—The cytoplasm stains a clear yellow or orange. 
They are small and found in smears of the gingivae and dorsum of the tongue. 
Such cells also appear in some smears of the buccal parietes and ventral portion 
of the tongue during the last phase of the luteal period or during the days of 
menstruation, but they are not constant. Two varieties are found, those with 
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and without nuclei. The former are commonly of brighter color, sharper outline, 
and larger; the latter are usually irregular in shape or folded and show a 
brownish darker color. Both forms are found in smears of the gingivae and 
dorsum of the tongue. 
Findings 

The serapings were processed, stained, and interpreted according to the 
technique outlined by G. N. Papanicolaou. As the most pronounced changes 
were found in the smears of the buccal parietes and ventral aspect of the tongue, 
the findings will be limited to a description of the changes in these areas only. 
For this study, the menstrual cycle was divided into early and advanced follicu- 
lar stage, luteal or secretory phase, and menstrual period as outlined by G. N. 
Papanicolaou. 


1. Follicular Stage.—The blue cells were less numerous than the red; 
they appeared single with sharp outlines and stained rather bright. In a more 
advanced stage of the same follicular phase, blue cells increase in number 
and begin to clump; the acidophilic cells are more prominent. The smears 
of this period are characterized by a high degree of cleanliness. 

2. Luteal or Secretory Phase.—In the early period there seems to be an 
inerease of the eosinophilic cells. Until the twentieth or twenty-first day, both 
blue and red cells appear transparent, their cytoplasm appearing uniformly 
stained with fine granules. It is interesting to bear in mind that during this 
time estrin secretion is produced by the graafian follicle cells and there is a 
persistence of a relatively high estrogenic level until the twenty-first day. 

In the advanced stage of the luteal period, regressive changes occur in both 
red and blue cells. The red cells are definitely more numerous and show a dark 
brownish color. They appear wrinkled and folded; the same changes occur in 
the blue cells which now stain a dark dirty blue. The cells merge into dense 
clusters. On the twenty-fifth or twenty-sixth day, some yellow cells appear in 
the cheek and ventral aspect of the tongue smears. The late luteal and pre- 
menstrual periods are accompanied by more regressive changes; pronounced 
folding and clumping are evident. In the smears of the ventral aspect of the 
tongue, the cells are less numerous and fragmented. 

During the menstrual period there is an increase of acidophilic cells and 
a lack of basophilic cells. The latter show a typical blue-gray color. 


Discussion 


Ziskin, Blackenberg, and Slanetz' have shown that estrogen controls and 
is in direet proportion to the degree of cornification of the epithelial cells. In 
our eases we have not been able to correlate the degree of cornification of the 
oral tissues studied directly with the estrogen level. On the other hand, we 
noted that in the first third of the cycle in which the estrogen level is high, the 
cells appeared fresher, while in the latter half of the cycle the cells appeared 
to have undergone degenerative changes. Thus, a relationship seems to exist 
between the amount of estrogen and the maturity of cells. 
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Summary and Conclusions 


Serapings of gingivae, buccal parietes, ventral aspect, and dorsum of the 
tongue were taken daily for thirty-five days in three normal women aged 25, 
28, and 31 years, respectively. These scrapings were processed, stained, and 
interpreted according to the technique outlined by Papanicolaou. The follow- 
ing findings were obtained : 


1. Three types of epithelial cells were found in the oral mucosa of females. 
These are identical with those found in males as demonstrated by Miller, Stahl, 
and Soberman,’® Stone,'! and Slatten.?? 

2. The differences between male and female scrapings were only in the 
distribution of the cells. 

3. A correlation seemed to exist between the changes in the oral smears of 
the buceal parietes and ventral aspect of the tongue and the changes that are 
found in vaginal smears during the menstrual cycle. 

4. While the epithelial cells of oral scrapings in male and females are 
identical, the distribution and maturity of these cells are apparently. influenced 
in women by the estrogen levels. 

5. The results of this preliminary report indicate the need for further re- 
search in oral cytology related to menstrual and other general influences. 


The author wishes to express her grateful acknowledgment to Prof. S, C. Miller and 
Drs. 8. Stahl and A. Soberman for the valuable direction and kind cooperation which they 
extended at the Periodontia Department of New York University, College of Dentistry, 
where this work was done. 
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Surgical Anatomy and Physiology 
THE ANATOMY OF THE TEMPOROMANDIBULAR JOINT 


Structural Relations and Therapy 


Harry H. SHaptro, D.M.D., New York, N. Y. 


Introduction 


HE need for a working knowledge of the anatomy of the temporomandibular 

joint is evidenced by the current enhanced interest in joint structures and 
structural relations. The literature contains a great number of references to 
problems directly or indirectly associated with the role played by the temporo- 
mandibular joint in mandibular motion. Such problems occupy the attention 
of the general practitioner of dentistry, as well as those members of the dental 
profession in the specialized fields of orthodontics, oral surgery, periodontia, 
prosthodontia, and roentgenology. 

Clinical evidence indicates that occlusal disharmonies are of etiological 
significance in the production of joint disturbances. Diagnosis and treatment 
of such conditions, however, are based upon an awareness of the structures in- 
volved. It is for such reasons that this paper is devoted to a discussion of the 
anatomy of the temporomandibular joint and related structures, applied to a 
working knowledge of the basic anatomy in dental practice. 


Temporomandibular Joint Structures 


A diagrammatie section through the joint (Fig. 1) indicates the various 
joint components: the bony portions, the articular capsule, articular disc, syno- 
vial membranes, and also the tendon of the external pterygoid muscle. 

The bony components include temporal and mandibular surfaces. The 
mandibular fossa and articular tubercle of the squamous temporal bone together 
form the upper bony portion of the joint; the head of the mandibular condyle 
comprises the lower bony component. 

The entire mandibular fossa of the temporal bone includes anterior and 
posterior segments which are divided by a narrow interval commonly known 
as the petrotympanie fissure. The anterior portion of the fossa alone contrib- 
utes to temporomandibular joint function; the posterior part of the fossa, the 
tympanic portion, is located behind and below the condylar head and is not a 
component of the jaw joint (Fig. 2). The space between the condylar head and 
the tympanie part of the mandibular fossa is invaded by lobules of the parotid 
gland (see Figs. 10, 11, and 12). 


o From the Department of Anatomy, College of Physicians and Surgeons, Columbia Uni- 
versity. 
Read before the Greater Boston Dental Society, Hotel Sheraton, Boston, Feb. 15, 1950. 
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The articular tubercle forms the anterior boundary of the fossa and extends. 
forward in continuity with the squamous portion of the infratemporal fossa and 
laterally with the zygomatic process of the temporal bone. A lateral view of 
the skull shows only the outer limits of the fossa and the tubercle (Fig. 3). A 
view of the skull from beneath offers a clearer definition of the dimensional char- 
acter of the mandibular fossa and articular tubercle (Fig. 4). The mediolateral 
and anteroposterior limits of the area included by both fossa and tubercle should 
be visualized when viewing the more familiar lateral view of the joint, for 
movements of the mandibular condyle are not confined to any particular por- 
tion of it. 


MANDIBULAR FOSSA 


Se Sf 
wi)’ ARTICULAR TUBERCLE 


ARTICULAR 
CAPSULE 





: ARTICULAR 
DISC 





SYNOVIAL aN 
CAVITIES SN 


EXTERNAL PTERYGOID MUSCLE 


MANDIBULAR CONDYLE 


Fig. 1.—Diagrammatic section through the temporomandibular joint. 


The mandibular condyle (Fig. 5) is wider transversely than anteroposte- 
riorly. This anterior lateral view of the mandible, compared with the lateral 
view of the skull shown in Fig. 3, offers a more realistic picture of the width 
of the condylar head. It should be remembered that in forward and backward 
thrusts of the jaw, the entire width of the condylar surface rides against the 
greater mediolateral area of the articular fossa. Unless one visualizes these 
dimensional relationships of condyle and fossa when palpating the outer aspects 
of these bony structures from outside the face, or when viewing the familiar 
lateral x-ray picture of the joint, the area involved in joint function or in joint 
disturbances cannot be completely realized. 
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Fig. 2.—Drawing of a dissected skull; viewed from the right side. The zygomatic arch 
has been removed; frontal and maxillary sinuses are exposed; the medial wall of the orbit 
is shown. (Shapiro, H. H.: Applied Anatomy of the Head and Neck, ed. 2, Philadelphia, 1947, 
J. B. Lippincott Company. ) 


Temporalis M. 
(origin) 


Temporalis M. 
(insertion) 





(Origin) (insertion) 
Masseter M. 


Fig. 3.—Photograph of a lateral view of the skull. Outlines drawn upon the surface 
indicate the areas of origin of the masseter and temporalis muscles. Arrows within the areas 
of origin point to the direction of muscle pull. 
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When the jaw is depressed the condyle moves downward and forward, thus 
taking a position beneath the articular tubercle. When the jaws are brought 
together the condyles move upward and backward toward the temporomandib- 
ular position known as centric relation. 

The articular capsule is a loose, fibrous sac which envelops the joint (Fig. 
6); it is also referred to as the capsular ligament. The sac is attached above 
to the entire cireumference of the upper bony component; the outline of this 
area, which includes fossa and tubercle, is shown in Fig. 13. The capsule ex- 
tends below to the neck of the mandibular condyle, to which it is attached. This 
loose, flexible sac, in which the condylar head is enclosed, permits movements 
of the condyle without injury to the structure of the capsular envelope. The 
capsule can be damaged, however, by disease processes either within or outside 
of the joint area, in fractures of the neck of the condyle, or in dislocations of 
the jaw. 

The temporomandibular ligament is intimately related to the outer surface 
of the articular capsule (Fig. 6). The ligament consists of short fibers which 
pass downward from the zygomatic process and articular tubercle of the tem- 
poral bone to the lateral and posterior border of the condylar neck. This thin 
structure supplies accessory strength to the outer surface of the articular cap- 
sule. 

The articular disc, or meniscus, is attached to the inner surface of the artic- 
ular capsule, between the bony surfaces of the joint, and divides the joint into 
two compartments, one above the dise and the other below it (Fig. 7). De- 
scribed as oval in shape, the dise follows the general contours of the bony com- 
ponents; the upper surface of the dise is convex opposite the concavity of the 
fossa, and concave opposite the convexity of the articular tubercle. The lower 
surface of the dise is concave, following the convexity of the condylar head to 
which it is related. The periphery of the dise is thicker than its center; the 
posterior periphery is thickest. 

The tendon of the external pterygoid muscle, a structure which should al- 
ways be included among the components of the joint, is shown in Figs. 11 and 
12. The tendon penetrates the articular capsule, inserting into the anterior 
periphery of the articular disc; the dise is thus drawn toward the origins of the 
external pterygoid muscle when the muscle contracts. 

The synovial membranes, illustrated by diagram in Fig. 1, are two loose 
membranes, forming thin-walled sacs and containing synovial fluid; these are 
located within the joint, one above and the other below the articular dise. The 
upper membrane, larger than the lower, extends from the margins of the fibro- 
cartilaginous covering of the upper bony component to the upper surface of 
the articular dise. The lower synovial membrane extends from the under- 
surface of the dise to the condylar head and is prolonged posteriorly. The 
synovial fluid, similar to the albumin of the white of egg, serves as a lubricating 
fluid in the joint. 

The sphenomandibular and stylomandibular ligaments, usually included in 
descriptions of the joint, have no direct connection with it (Figs. 6 and 7). The 
sphenomandibular ligament extends downward from the angular spine of the 
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Fig. 4.—Drawing of the base of the skull; viewed from without. (Shapiro, H. H.: Applied 
Anatomy of the Head and Neck, ed, 2, Philadelphia, 1947, J. B. Lippincott Company.) 





, 
MENTAL PROTUBERANCE 


Fig. 5.—Drawing of the mandible; anterolateral view. (Shapiro, H. H.: Applied Anatomy 
of the Head and Neck, ed. 2, Philadelphia, 1947, J. B. Lippincott Company.) 
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Fig. 6.—Drawing of a dissection of the temporomandibular joint; lateral view. The 
capsular ligament has been opened, exposing the articular disc, synovial cavities, and con- 
dylar head. (Shapiro, H. H.: Applied Anatomy of the Head and Neck, ed. 2, Philadelphia, 
1947, J. B. Lippincott Company.) 
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Fig. 7.—Drawing of a dissection of the temporomandibular joint; medial anterior view 
of the dissection shown in Fig. 6. External pterygoid muscle fibers (cut) are shown attached 
to the neck of the mandibular condyle. (Shapiro, H. H.: Applied Anatomy of the Head 


and Neck, ed. 2, Philadelphia, 1947, J. B. Lippincott Company.) 
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sphenoid bone (Fig. 4) and is attached to the lingula, the small tongue-shaped 
bony projection over the inferior alveolar foramen. The stylomandibular liga- 
ment extends from an attachment near the apex of the styloid process of the 
temporal bone (Fig. 7) to the posterior border of the ramus near the angle of 
the jaw (Fig. 6). The role of these ligaments in controlling movements of the 
mandible has probably received overemphasis; the relatively weak strands are 
overshadowed in mandibular movements by the much more powerful muscles of 
mastication. 


Temporalis M. 
saeateeand Masseter M. 
(origin) 


Mandibular fossa 


Articular tubercle 


External ptery- 
goid M. 
(origin) 


Masseter M. 
(insertion) 

Temporalis M. 
(insertion) 





Fig. 8.—Photograph of the skull indicating areas of origin of the temporalis, masseter, 
and external pterygoid muscles, area of insertion of the masseter muscle, and lateral insertion 
of the temporalis muscle on the outer tip of the coronoid process and the mandibular notch. 
Arrows indicate the direction of pull of temporalis, masseter, and external pterygoid muscles. 





The Muscles of Mastication.—lorces exerted upon the mandible by these 
heavy muscles contro] the movements of the mandible. The masseter, tempo- 
ralis, and internal pterygoid muscles elevate the jaw; the external pterygoid, 
acting in conjunction with the internal pterygoid muscles, directs the triturating 
movements. Protrusive motions of the mandible are controlled mainly by the 
pterygoid muscles; the temporalis is the powerful retractor of the jaw; the 
mandible is depressed by the simultaneous action of both external pterygoids, 
aided by the suprahyoid group of muscles. 


The Masseter Muscle.—The lateral view of the skull seen in Fig. 3 includes 
outline drawings on the surface of the skull which indicate the areas of origin 
and insertion of the masseter and temporalis muscles. Arrows shown within 
these areas point toward the general direction of muscle pull (Figs. 3 and 8). 

The masseter consists of two layers of muscle fibers, a superficial and a 
deep layer (Figs. 9 and 10). In addition to functioning as an elevator of 
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the mandible, the masseter may also assist in the forward movement of the jaw 
by the action. of the superficial fibers, and in the retraction of the jaw by the 
action of the deep fibers. 





Articuler capsule 















Masseter M. 


Parotid duct. 
(cut) 
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fat pad 





wring md “~ 
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Ext. MaxeA.~ 


Parotid glend- 
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Ext.Carotid A. 


Sup. Thyroid Ae 


Fig. 9.—Drawing made from a dissection showing the masseter muscle. 


The temporalis muscle (Fig. 10), consisting of anterior, middle, and pos- 
terior fibers, elevates the jaw by the action of the anterior fibers and retracts 
the mandible when the posterior fibers act. The heavy tendon of insertion of 
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the temporalis is on the inner aspect of the coronoid process of the mandible, the 
mandibular noteh, and along the anterior border of the ramus. 

The external pterygoid muscle (Figs. 11 and 12), a relatively short but 
powerful muscle, arises from two adjoining areas, the infratemporal surface 
of the sphenoid bone and infratemporal crest, and the outer surface of the 








Temporalis M. 


irticuler capsule 


Parotid gland 
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Remus of mandible! 


Zygomatic process 


Submax. gland “ - of maxilla (cut) 


Fig. 10.—Drawing made from a dissection showing the temporalis muscle and the 
masseter muscle reflected downward. The periosteum, to which the masseter is attached, 
has been cut to show superficial and deep fibers of the masseter. 
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external pterygoid plate. Upper fibers, terminating in the tendon of the mus- 
cle, insert into the articular dise; the remaining lower fibers insert into a slightly 
roughened area on the inner, anterior surface of the neck of the mandibular 
condyle known as the pterygoid fovea (Fig. 5). The direction of muscle pull 
is indicated by arrows drawn on the skull within the areas of origin (Figs. 8 
and 13). Because the areas of origin are medial, anterior, and also inferior 
to the insertion, the muscle is capable of exerting an inner, forward, and down- 
ward pull on the jaw. 





Temporalis M. (cut) 











Articular dise 
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lower head | fe 
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Fig. 11.—Drawing made from a dissection showing the external pterygoid muscle and its tendon 
of insertion into the articular disc of the temporomandibular joint. 

The internal pterygoid muscle (Fig. 12) extends from its origin in the 

pterygoid fossa to the inner angle of the mandible. Lower fibers arise from 

the pyramidal portion of the palatine bone (Fig. 4) and from the neighboring 
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region of the maxillary tuberosity (Fig. 12). Arrows drawn on the skull, 
shown in Fig. 14, indicate the direction of muscle pull. Because the areas of 
origin are above, medial, and anterior to the area of insertion, the internal 
pterygoid is capable of exerting an upward, inner, and forward pull on the jaw. 
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Fig. 12.—Drawing made from a dissection showing the internal and external pterygoid 
muscles. The ramus has been removed; the area of insertion of the internal pterygoid is 
indicated, with the periosteum to which the muscle is attached on the inner angle of the 
mandible. 


When the internal and external pterygoid muscles on one side of the head 
act, the ramus of the same side is drawn forward and medially, the opposite 
ramus moving laterally. The alternate contraction of the pterygoids on both 
sides of the head results in the familiar movements of the mandible that occur 
during the process of mastieation. The simultaneous action of both external 
pterygoid muscles, however, nullifies the medial pull of each of these structures; 
the anterior and inferior fibers are then acted upon and the forces exerted upon 
the mandible draw the jaw forward and downward, thus depressing the mandible. 
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Fig. 13.—Photograph of the upper portion of the skull seen from below. Areas of origin 
of masseter and external pterygoid muscles are outlined; the area included in the upper bony 
component of the temporomandibular joint (mandibular fossa and articular tubercle of the 
squamous temporal bone) is outlined. Arrows point in the direction of pull of the external 


pterygoid muscle. 
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Fig. 14.—Photograph of a portion of the skull seen from behind. Areas of origin and 
Arrows indicate the direction 


insertion of the internal pterygoid muscles are outlined. 
of pull of the internal pterygoid muscles. The areas of attachment to the mandible of the 


genioglossus, geniohyoid, mylohyoid, and anterior bellies of the digastric muscles are outlined, 
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Other muscular structures whose actions assist in lowering the jaw include 
the mylohyoid, geniohyoid, and digastric muscles; their areas of attachment to 
the mandible are shown in Fig. 14. These suprahyoid muscles aid in depressing 
the jaw only when the infrahyoid muscles act upon the hyoid bone, fixing it, 
and thus permitting the mandible to be drawn toward this relatively movable 
bony component of the neck. 


Structural Relations and Therapy 
Centric Relation 


When the jaw is in a position of rest, the teeth of the maxilla and mandible 
are not in contact, and the head of the mandibular condyle is slightly forward 
of its most retrusive relation to the mandibular fossa. When the jaws are 
brought together, the condylar head moves backward and upward. Centric 
relation has been defined as ‘‘the position of the mandible in relation to the 
maxillae in which both condyles are in a comfortable (italics added) position in 
the glenoid fossae, from which functional movements are made.’”! 

By definition, the task of locating centric in an edentulous individual in- 
volves the understanding cooperation of the patient, for the most retruded 
comfortable position from which eccentric movements are made implies reliance 
upon the patient’s awareness of a rather abstract physiological condition. Cen- 
tric cannot be considered as a fixed mathematical point in any individual. It 
is probably better defined as the location of the condyle within an area of the 
fossa from which eccentric motions are made, and is best located from the rest 
position of the mandible.* * 

The intermaxillary vertical dimension is an individual problem. The space 
between the maxillary and mandibular teeth at rest, the ‘‘freeway’’ space, may 
vary from 2 mm. to 5 mm. If this space is disregarded, chewing or grinding 
habits may develop which are difficult to correct even when proper vertical 
dimension is re-established.* 

Attention has been directed to the fact that practically all methods of 
recording mandibular functional movements are subject to errors due to posi- 
tional shifting of the recording bases on the mucosa and variance in interpre- 
tation by the technician.*»® The flexible relationship of condyle to fossa prob- 
ably accounts in part for the ability of the patient to adjust to changes in 
articular relations, and assists in making possible the remarkable results achieved 
in the prosthetic restoration of the edentulous mouth. 


Complete Rehabilitation of the Mouth 


As generally employed, this popular descriptive phrase refers to various 
prosthetic procedures used in attaining an increase in the intermaxillary vertical 
dimension. This process of rehabilitation, which describes techniques performed 
on the dentition rather than the mouth, is usually accomplished for adults, fol- 
lowing a lessening of vertical dimension due to loss and/ or attrition of the 
teeth, resulting in an overclosure of the bite.’ Such extensive occlusal restora- 
tions require careful consideration of the masticatory stresses exerted upon the 


teeth and their supporting structures. 
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In determining the increase in height that can be tolerated by the individ- 
ual, if the rest position of the mandible is not established previous to the con- 
struction of the permanent occlusal restorations, resulting impairment of the 
supporting structures of the dentition or temporomandibular components may 
be anticipated. Because long-established habits of chewing, grinding the teeth, 
or clenching the jaws must usually be overcome, a temporary denture, occlusal 
splint, or bite-plane should be employed as a precautionary measure. Such 
a device serves a number of purposes. Preferably constructed of one of the 
plastic materials, the appliance can be removed from the mouth easily for adjust- 
ments, and pressure areas, indicated on the biting surface, can be polished or 
ground away at intervals until all the occlusal disharmonies registered during 
mandibular movements are corrected. 

Because habit is a potent foree, and also due to genetic or systemic factors 
involved in malocclusion of the teeth which are not completely understood, 
such a temporary device should be worn by the patient until muscular and tempo- 
romandibular adjustments have occurred, and there is no longer any evidence 
of traumatic occlusion. The level of occlusion and the contour of the occlusal 
plane thus established may then be duplicated by more permanent restorations, 
with a fair hope of success in retaining the increased vertical dimension. As 
mentioned previously, the intermaxillary vertical dimension is an individual 
problem and cannot be estimated with accuracy. It should also be empha- 
sized that the contour of the lips and cheeks is conditioned by the outer aspects 
of the dentition and alveolar processes rather than upon increased vertical 
dimension. 


Occlusal Disharmonies 


That occlusal disturbances are an etiological factor in periodontal diseases 
and temporomandibular joint disorders seems to be a generally accepted 
fact.* * 1% 12 Equilibration of the occlusion is indicated in such conditions. 
In these cases, however, a study of the eccentric mandibular movements is a 
requirement as a preliminary therapeutic measure. Spot-grinding of the teeth 
should be performed to attain harmonious occlusal relationships with centric 
relation as the initial objective. Occlusal disharmonies during the eccentric ex- 
cursions of the mandible may then be checked in order to equilibrate the ocelu- 
sion during the protrusive and lateral movements of the mandible.’ Moore, in 
a recent editorial comment, stated that ‘‘Undoubtedly, more equilibration of 
occlusion by grinding is indicated than the amount used in the average prac- 
tice.’’!® 

Hypermobility of the Mandibular Condyle 


Excessive motion of the mandibular condyle may result in partial or com- 
plete dislocation of the jaw. When the mouth is opened, the condyles and 
articular dises are placed in an advanced position on the articular tubercles. 
In such a position, a blow on the chin or muscular spasm may force the condyles 
completely over the anterior surface of the tubercles. Contraction of the ptery- 
goid, temporalis, and anterior fibers of the masseter muscles retains the condyles 
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in this awkward relationship and forces the coronoid process of the mandible 
deep to the zygomatic arch. Complete dislocation of the condyle is visible or 
readily identified by palpation. Differentiation between complete dislocation 
and functional hypermobility is established by observing the relationship of the 
teeth, which remain out of occlusal contact in true dislocations. 

In the reduction of such a condition, the jaw is foreed downward and 
backward, thus freeing the condyles and permitting their return to the man- 
dibular fossae. X-ray examination in such eases should include possible frac- 
ture of the neck of the condyle. The articular dise may suffer displacement, 
thus interfering with a return of the condylar head to its pretraumatized rela- 
tionship. The articular capsule may also be ruptured in such conditions, and, 
following reduction, may be a cause of future disturbances in the joint. 

Partial dislocation of the jaw is usually unilateral but may occur bilaterally, 
and is often accompanied by pain and various grating or clicking sounds in the 
joint. The condylar head overrides the articular tuberele during the forward 
and downward motion of the mandible, and may be associated with a slipping 
or folding of the articular dise between the condyle and the tubercle. The 
abnormal sounds, such as clicking, grating, or snapping noises are attributed 
to the ‘‘eatching’’ of the articular dise in its excursions over the tubercle. 

The bite plane is a device routinely employed by the orthodontist; chil- 
dren become accustomed to wearing such an appliance with little difficulty. 
Margolis, treating Class II, Division 2 cases of malocelusion,’* showed that 
maxillary molars erupted vertically when the occlusal stress upon them was 
relieved by the use of a bite plane attached to the anterior segment of the 
dental arch. Similar therapy in adults may also result in a degree of tooth 
eruption, depending upon the length of time that the bite plane is used, the 
age of the individual, and the density of the alveolar anchorage. 

Cases of functional hypermobility of the condylar head have been success- 
fully treated by correcting occlusal disharmonies or by employing a Hawley bite 
plane, or one similar to such a plane.’® Correcting the occlusion or the inter- 
maxillary vertical dimension frequently benefits the patient and should not be 
disregarded in treatment.'® 

Sclerosing agents have been injected directly into the joint to attain limita- 
tion of movement.’” '* Schultz’ cautioned that this method of treatment should 
not be employed in eases of painful, roughened joints that affect the condyle 
and fossa in their entirety, or that are limited in motion and growing progres- 
sively worse. He also emphasized the need for a thorough familiarity with 
neighboring structures, pointing out that failure with this method of partial 
immobilization is due to the ease with which one may inject into the external 
auditory meatus, the middle ear, the large blood vessels, or the periarticular 
spaces. 

The agents employed are probably injected into the upper cavity of the 
joint, for a closer relationship exists between the articular dise and the con- 
dylar head than between the dise and the mandibular fossa. The technique of 
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injection is facilitated by depressing the jaw, for in this movement of the 
mandible, the condylar head moves forward to the articular tubercle, the space 
thus established in the fossa permitting easier insertion of the needle. 

Cases of ‘‘clicking’’ jaw due to an enlarged or loose articular dise, treated 
unsuccessfully by readjustment of the occlusal surfaces of the teeth or by physi- 
cal therapy such as short wave diathermy, probably require surgical removal of 
the dise in order to avoid arthritic changes in the joint.'® 


Pain in the Region of the Joint 


In 1934 Costen®® described a series of symptoms associated with functional 
trauma of the temporomandibular joint. Confusion still persists regarding these 
symptoms which include pain behind the ear, headache, dizziness, ringing or 
hissing sounds in the ears, and deafness, these pathognomonic symptoms being 
associated with a loss of intermaxillary vertical dimension. 

Pain in the region of the ear is commonly caused by acute middle ear in- 
fection. Pain may be referred to the region of the joint as well as other parts 
of the face ‘‘from the ocular orbit, maxillary sinus, ear, and cervical segments 
of the spinal cord.’’* Robinson,” in a cautioning comment on headache and 
facial pain,®* stated that ‘‘When no definite pathologic lesion can be demon- 
strated as a cause for pain about the head, the diagnostician, whether he is a 
physician or a dentist, has a great responsibility. The physician and dentist 
should co-operate to rule out all possibilities in their respective fields’’ and 
‘‘eareful and detailed studies should be carried out at more than a single 
examination period.’’ 

Deafness, due to a lessening of the intermaxillary vertical dimension, has 
been discussed at length in the literature.** A differential diagnosis of the type 
of hearing impairment, by means of proper electroaudiometric tests, is essential 
before attempting therapeutic measures. If, in cases of a reduction in the 
intermaxillary vertical dimension, tests indicate that deafness is of the obstruc- 
tive type, the dentist may then hope to attain success in relieving the condition 
by opening the bite. 

According to Bellinger?’ and others, symptoms such as those described by 
Costen are usually associated with a previous history of clicking or snapping 
sounds in the joint and should be designated as temporomandibular joint 
arthrosis. 


Limitation of Temporomandibular Joint Motion 


A variety of conditions may result in limited motion of the mandibular 
condyle. These include inflammation in the posterior part of the oral cavity, 
such as a pericoronal infection in the region of the third molar; scar tissue 
in the cheek wall; tetanus; spasm of the muscles, causing a closure; closure by 
hysteria; various forms of arthritis of the joint; and extra- or intra-articular 
ankylosis. The presence or absence of structural disturbances within the joint 
ean be tested by placing the patient under a general anesthetic, thus attaining 
relaxation of the musculature. 
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Cases of chronic temporomandibular joint dysfunction are often caused 
by osteoarthritis, a noninflammatory joint condition. Weinstien and Howard” 
recently contributed a summary of temporomandibular arthroses, including a 
differential diagnosis of these conditions. 

Ankylosis of the temporomandibular joint is the end result of pathologic 
changes in the joint, terminating in complete obliteration of the joint space by 
bony continuity with the temporal bone. Kazanjian and Converse*’ emphasized 
the fact that treatment of intra-articular or true ankylosis is solely a surgical 
problem. The employment of mechanical devices in the treatment of such a con- 
dition is contraindicated, but postoperative jaw exercises are essential in order to 
recover normal function,?* *° Extraction of teeth in cases of ankylosis in order 
to prevent toothache or dental infection should not be done, for proper care of 
the dentition is made possible following surgery.*° Any acute inflammatory 
condition of the joint resulting from a fall or a blow on the mandible, es- 
pecially in children under the age of 7 years, is suspect.*? 





Fig. 15.—Bregma to menton x-ray view of the skull. (Courtesy of Dr. Arthur H. Wuehrmann, 
Tufts College.) 


X-ray Interpretation of the Temporomandibular Joint 


Clearly defined x-rays of the joint are difficult of attainment** ** ** because 
of superimposed anatomie structures such as the petrous portion of the temporal 
bone which interfere with an unobstructed delineation of the area involved. 
Lateral views of the joint do not offer a true three-dimensional picture of the 
fossae and condylar heads but are useful in determining positional relations of 
the bony components. Bregma to menton x-ray views of the joint indicate the 
mediolateral dimensions of the bony components (Fig. 15). Margolis, by the 
use of his cephalometric equipment, relates the position of the mandibular 
condyle to the external auditory meatus while the teeth of the patient are held 
in occlusion. The slender tubes of his apparatus are placed deep within the 
meatus; the relation of the condylar head to the small cirele registered on the 
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film may then be used as an aid in diagnosing posterior displacement of condyle 
and mandible.** Mediolateral views of the joint may be helpful in visualizing 
medial or lateral displacement of the condyles.*® 

Morphologie changes such as dislocations, displacement of the condyle due 
to fracture, increased density of the condylar head following pathologic changes, 
or an attenuated condyle and narrow neck ean be identified by the use of proper 
techniques.** Interpretation, however, may be misleading. The mandibular 
fossa may be seen as shallow or wide, without such a condition actually existing. 
Overriding of the mandibular condyle on the anterior surface of the articular 
tubercle, within normal limitations of condylar movement, may be interpreted 
as subluxation. Degenerative changes in the articular capsule or dise are not 
visible in the x-ray of the joint. Bowman* reported macroscopic and micro- 
scopic evidence of degenerative changes in most of the fifty-eight articular 
dises that he examined after extirpation of the dises in individuals with joint 
disorders.** Bauer,*® in post-mortem examinations of temporomandibular joints, 
found pathology and even complete destruction of the articular dise in individu- 
als who had no sign or symptom of joint disturbance before death; Bauer had 
the opportunity to examine the joints previously in these cases. 

X-ray examination is of assistance in the diagnosis of certain joint re- 
lationships, especially those concerned with positional relations of the condylar 
heads to the mandibular fossae and tubercles. It should be emphasized, how- 
ever, that just as in other fields, in roentgenology, to take a stand purely on 
roentgenologic evidence alone is a hazardous proceeding. 


Use of the Stethoscope in Temporomandibular Diagnosis 


Clinical examination offers revealing symptoms to the experienced diagnos- 
tician. An awareness of tissues that intervene between the palpating fingers 
or instruments and the underlying structures is important in diagnosis. The 
value of palpation in diagnosis has long been recognized. I should like to add 
a few words with reference to the use of the stethoscope in the examination of 
temporomandibular joint disturbances. My first use of this instrument for the 
determination of internal sounds occurred thirty years ago while treating a 
number of cases of postoperative temporomandibular ankylosis at the Mount 
Sinai Hospital in New York City. It is my opinion, based upon personal ex- 
perience, that one may train himself to recognize the sounds made by the con- 
dylar head in its excursions over the articular tubercle, in both normal and 
abnormal conditions, and thus learn to make deductions which are of assistance 
in differential diagnosis. 

I am indebted to Mr. Carl Kellner, departmental artist, for the drawings of the original 
dissections shown in Figs. 9, 10, 11, and 12; to Mr. Sidney Shapiro for the photographs 
of the skull shown in Figs. 3, 8, 13, and 14, and for the diagrammatic drawing shown in 


Fig. 1; to Mrs. Dorothy Phillips for her assistance in typewriting the text; and to Miss 
Tilde Polanski for assistance while making the dissections used in this publication. 
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Oral Roentgenology 
MAXILLOFACIAL RADIOGRAPHY 
JosEPH J. Martini, D.D.S.,* Passaic, N. J. 


T IS the purpose of this paper to present a simplified technique in maxillo- 
facial and extraoral radiography which I have used with considerable suc- 
cess for the past fifteen years. It will include the following: 


1. The necessary equipment and x-ray apparatus. 

. The position of the patient and the desired area to be radiographed. 
. Tube-patient-film relationship. 

Technical factors. 


= oo bo 


The various projections of maxillofacial structures will be discussed and 
demanstrated : 


1. Lateroblique of mandible 
a. Ramus and angle (Fig. 2, B, C, D, and E) 
b. Body and mental region (Fig. 3, B and C) 
ce. Symphysis (Fig. 4, B) 
d. Sialograms (parotid gland) (Fig. 8, C) 
2. True lateral or profile view (Fig. 8, B) 
3. Posteroanterior views 
a. Chin-nose 
b. Nose-forehead (Fig. 5, C and FE) 
4. Vertex-submental view (Fig. 6, B) 


- 


5. Symphysis-vertex view (Fig. 7, B) 


A thorough, accurate knowledge of the anatomy and physiology of the 
dental and maxillofacial structures is of paramount importance in extraoral 
roentgenology. The complex, bilateral anatomical arrangement of the multiple 
bones of the face, jaws, and head undoubtedly makes it the most difficult region 
of the entire skeletal framework of the body for radiographic examination. 
The mechanies of tube-patient-film position present a defiant challenge to the 
radiodontist’s technical skill and training, his individual ingenuity, and his 
knowledge of the intricate anatomy of the skull. Anatomically correct extra- 
oral radiograms can be produced by the complete elimination of the perplex- 
ing factor of superimposition of the obscuring structures. This can be accom- 
plished only by projecting the rays in such a manner that they will pass 
through and record the images of the desired areas and miss or throw off the 


Read before the monthly conference of the New York Institute of Clinical Oral Pathology, 
March 27, 1950. 

*Director of Oral Surgery, St. Mary’s Hospital, Passaic, N. J.; Diplomate, American 
Board of Oral Surgery; former member of Oral Surgery Staff, School of Dental and Oral 
Surgery, Columbia University, New York. 


1540 


vou te tranny gta He SN OL 








ihe aie A. dita 


MAXILLOFACIAL RADIOGRAPHY 1541 


undesirable regions of the opposite sides, and of overlying or underlying 
structures. 

This field of radiography should include correct shadowgraphic reproduc- 
tions of the rami with the coronoid process, angle, body, and symphysis of the 
mandible; the superior maxillae and nasal bones; malar bone and zygomatic 
arch; the temporomandibular articulation. Although periapical, bite-wing, 
and occlusal radiographs reveal a greater degree of anatomical accuracy and 
maximum detail, the extraoral radiograms provide supplemental, invaluable 
information in determining the presence or absence of grosser lesions or 
anomalies. These include extensive cysts, or neoplasms, impacted, unerupted, 
or supernumerary teeth, fractures, foreign bodies, and also cases of differential 
diagnosis where radiopaque substances are injected for sialograms and for the 
confirmation of superimposing pathologie conditions. They frequently prove 
advantageous in registering the images of structures and regions otherwise 
inaccessible to the intraoral radiograph. The extraoral findings should be 
routinely checked with smaller periapical films which will undoubtedly reveal 
a higher degree of detail, due to the small area concentration and lesser object- 
film distance. While the diagnostic value of the larger films is absolutely 
essential to the exodontist, oral and maxillofacial surgeon, every general prac- 
titioner and every specialist who uses the x-ray machine should be thoroughly 
familiar with the technique of extraoral radiography. The greatest defense 
against encroachment on our field by the general roentgenologist is our con- 
tinued application of anatomical knowledge and technical skill toward the 
achievement of good radiographie results. So long as the operator carefully 
observes and records the comparative densities of the dental and facial osseous 
structures, slight mechanical adjustments to the kilovoltage and milliamperage 
controls will produce radiograms of high quality with diagnostic detail and 
good soft contrast. 

As in the periapical method, an exact, standardized technique is most 
essential in producing true image registrations from which accurate interpre- 
tations are to be rendered. However, due to the wide variation of the intricate 
anatomical structures of the skull, facial bones, and maxillae, I wish to stress 
the importance and necessity for multiple projections of the areas for desired 
radiographie information. For example, in all eases of traumatic injury to 
the lower jaw, a minimum of five exposures should be made; namely, right 
and left rami and body of mandible and a posteroanterior view. This latter 
projection will disclose invaluable data in fractures of the symphysis and in 
fractures of a telescopic or overriding type. The most accurate and precise 
procedure is to project the rays for radiographic registration of a limited 
field. Then with consecutive, chainlike exposures, each radiogram will be con- 
centrated on the localized or “blocked-out” areas of the desired structures. 
Should the radiographic results of any of the larger plates be inferior or ques- 
tionable, additional projections at varying angulations and head positions 
should be made. The percentage of diagnostic misinterpretations or failures 
will be greatly reduced by this “sequence technique” which the essayist has 
found most successful. 
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1. Equipment 


Contrary to popular belief among many general roentgenologists, the 
essayist has proved from experience, and with effective results, that heavy 
duty x-ray apparatus with increased kilovoltage and milliamperage is not 
necessary in this second class of dental radiography. As a matter of fact, the 
average modern dental x-ray machine offers the following advantages: 


a. Compactness designed for minimal space. 

b. Simplicity of operation. 

e. Safety for patient and operator. 

d. Maximum speed permitted for tube-patient-film positioning. 
e. Elimination of patient’s fear by unusually fine appearance. 

f. Accuracy and efficiency. 


The only additional piece of equipment needed for extraoral radiography 
is a swivel stool, which is easily adjustable for patients of variable heights. 
Otherwise, the average dental office with its x-ray machine, dental chair, and 
necessary cassettes with Par-Speed or Detail intensifying screens afford an 
excellent setting for this simple, standardized extraoral technique. The use 
of high-power x-ray equipment, angle boards, Bucky diaphragms, sandbags, 
pillows, restraining head bands, and grits has been found to be unnecessary 
and superfluous in my technique which is simple when once mastered. If 
closely adhered to, the findings will consistently invite accurate interpretation. 
There is no substitute for hard work. But with adequate training, a little 
practice, and no additional armamentarium except a swivel chair, the general 
practitioner should accomplish good results without any material disarrange- 
ment of the office, loss of time, or undue discomfort to the patient. 


Technique for Maxillofacial Radiography 


All the extraoral examinations are made with the patient seated on an 
adjustable swivel stool or chair and the side of the face or head resting against 
a cassette which is being firmly supported by the headrest of the dental chair. 
With a few exceptions for individual modifications, this simple technique with 
the dental unit has been most satisfactory. (Fig. 1.) 

Although cardboard holders can be used to a limited degree, I strongly 
recommend the universal use of Par-Speed, or, better still, the most recent 
Patterson Detail intensifying screens mounted in cassettes for all types of 
extraoral radiographic examinations. The latter is one third as fast as Par- 
Speed, and it reproduces the finest combination of contrast and detail yet 
available. 

The accurate factors of kilovoltage peak and milliampere seconds should 
be determined by the application of the “thickness of the part” principle for 
all types of extraoral projections. In the cases of average thickness of bony 
structures, the basic technical factors are 110 V-15 Ma.-60 KVP-15 Ma.S. The 
minimal KVP of 50 is used for those regions of lesser thickness and the maxi- 
mum KVP of 70 is necessary for greater penetration of those most dense or 
thicker structures. The factor of milliampere seconds is doubled for every 
10,000 decrease, and halved for each 10,000 increase in kilovoltage peak. 
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head-neck-spinal column (free airway) relationship eliminates unde- 
of vertebrae over the posterior border of ramus and condyle of the 





Fig. 2 


—A (For legend, see following page). 
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Projections 


Lateroblique of the Mandible——Because of its general acceptance and 
common usage, the term “lateral jaw” has been incorrectly applied to a more 
oblique position. It has proved quite misleading or confusing both to the 
technician and the radiodiagnostician. The true lateral projection should 
demonstrate one side of the mandible completely superimposed on the other. 





C. 


Fig. 2.—B, Fracture of coronoid process of mandible, right side. C, Extensive involvement 
of body and ramus of lower jaw with pathologic fracture through the inferior border of the 
mandible. D, Fracture of condyloid process of ramus. H, Large radiolucent area involving 
entire ramus and angle of mandible. 
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It is used for profile study (bone and soft tissue, salivary calculi, and foreign 
body localization. The projection termed by me “lateroblique of the jaw” 
should reveal the desired mandibular region or side with no conflicting super- 
imposition of the opposite side or undesired structures. This should be accom- 
plished by means of the correct head position and proper angulation and point 
of entrance of the central rays. 





EZ. 
Fig. 2.—D and E (For legend, see opposite page). 


The mandible consists of a vertical ramus with a condyle and a coronoid 
process, the horizontal body uniting with the opposite body at the symphysis. 
This complex anatomical structure demands different projections for each re- 
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spective region of the mandible, i.e., the ramus and coronoid process, the body 
and angle, and the symphysis. The sequence projection technique will permit 
anatomically correct radiographic reproductions of the true existing conditions. 

Each of the lateroblique projections of the mandible requires fixed cas- 
sette and tube position, with central ray entrance and angulation being identi- 
eal. The alteration to the head positions is the determining factor for each 
desired region. Except for a severe angulation of a symphysis fracture, the 
parallelism between the cassette and the tube head should be maintained at 
all times. 





Fig. 8, A. 


Many dental and medical roentgenologists accept and advocate the ex- 
tended head-up position with the chin pushed forward and upward for the 
ramus exposure. The curvature in the back of the neck caused by this incor- 
rect head position is the offending factor which causes the undesirable super- 
imposition of the spinal column or cervical vertebrae over the condyle and the 
posterior border of the ramus. This can be completely eliminated if the pa- 
tient’s head is maintained in a straight line with the neck, the back being in 
an erect position and the head and chin slightly dropped down instead of up. 
The correct position can be ascertained by gently placing the three fingers of 
either hand at the distal border of the ramus. A definite soft tissue space 
will be noted between the vertebrae and the ramus. 


Lateroblique of the Ramus and Coronoid Process.— 

Position—The patient should be seated sidewise in swivel chair in erect 
position against the back of the dental chair (Fig. 2). 

Placement of Cassette-—Headrest is so adjusted that cassette is firmly main- 
tained at a plus 45° angle. 
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Head Position—Sagittal plane should be parallel with cassette; head and 
chin should be tilted downward in a straight line with the spinal column. The 
temporal region, external ear, and the side of the face should be in light con- 
tact with the cassette. 





C. 


Fig. 3.—B, Dentigerous cyst involving body and ramus of mandible, with the second 
premolar embedded at the inferior border. C, Osteomyelitis of body, angle, and ramus of 
mandible. 


Landmark and Angulation of Central Ray.—The central ray should be 
directed just slightly below the gonion or the tip of the angle of the lower jaw 
on the side nearer the cone, so that the rays pass through the second molar region 
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nearer the film. The average angle of plus 20°-25° is recommended so that the 
central rays have registered at an angle of minus 25° or 20° in order to avoid 
any superimposing structures of the opposite side. 

Basic Technical Factors for Average Exposure.—Target-film distance, 20 
inches, 110 V-10 Ma., 60 KVP-10 Ma.S. (1 second). 

Film.—Du Pont No. 502 with Par-Speed or Patterson Detail double inten- 
sifying screens (Fig. 2, B,C, D, and E). 


Lateroblique of the Body and Angle of the Mandible.—The head position 
is the only factor which requires modification. The sagittal plane is no longer 
parallel with the cassette, as the tip of the nose is slightly rotated toward the 
side to be radiographed with that cheek in light contact with the cassette 
(Fig. 3, A, B,and C). 


Lateroblique of the Symphysis of the Mandible——<As the chin and nose 
of the side to be radiographed are compressed firmly against the cassette, the 
central rays should be directed from a more posterior projection so that they 
penetrate the desired structures at a right angle, thereby eliminating radio- 
graphic distortion. All basic technical factors are the same except a slightly 
decreased exposure time, three-fourths second (Fig. 4, A and B). 


Posteroanterior Projection of Maxillae.— 

1. Nose-Forehead.—This view is for bilateral view of rami, condyles, coro- 
noid processes, and angle of lower jaw, maxillary and facial fractures. It dis- 
closes valuable diagnostic information as to the lateral relationship, or right and 
left dimensional alterations, or displacement of the fragments in fractures of the 
bones just mentioned. The disclosure of a fracture at the angle of the man- 
dible and in the region of the third molar is clearly disclosed by this view. 
This finding is frequently not revealed in a lateroblique exposure of the lower 
jaw because of the overriding or telescoping of the separated fragments. 

Position: The patient is seated in swivel chair facing back of dental chair 
and fingers of both hands stabilizing the cassette (Fig. 5, A). 

Placement of cassette: The cassette is firmly placed on headrest at about 
20°. 

Head position: The sagittal plane is vertical; nose and forehead resting 
against the cassette. 


Landmark and angulation of central rays: Central ray is directed at an 
angle of 90° to the cassette and parallel to the median plane, about two inches 
below the occipital protuberance. The frequent superimposition of the petrous 
portion of the temporal bone is avoided by pointing the cone midway between 
the external auditory meatus and the gonion, thereby giving maximum vertical 
view of the rami, including the condyles. 


Basic technical factors for average exposure: Target-film distance, 20 
inches; voltmeter reading, 110 V, 60 KVP, 15 Ma., 30 Ma.S. (2 seconds). 

Film: Du Pont No. 502 (slow) with Patterson Detail double intensifying 
screens (Fig. 5, C and £). 
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B. 


Fig. 4.—B, Central giant-cell tumor, in a 9-year-old boy; bilateral involvement of mandible 
from premolar to premolar region. 
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B. 


Fig. 5.—B, X-ray taken for pathology of body of mandible, left side. Foreign body was 
detected as a coincidental radiographic finding in the region of the sigmoid notch of the ramus. 
C, Posteroanterior view (Fig. 5, B) definitely establishes two foreign bodies on right side. 
D, Fracture at base of condyloid process of ramus. FE, Posteroanterior view (Fig. 5, D) 
clearly reveals fracture through body of mandible which was not disclosed in the lateroblique 
view. 

Note: The interdependence of the posteroanterior and lateroblique views is shown in 
the above illustrations. In x-ray examinations of the lower jaw, these two projections should 
be routinely employed. 
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2. Nose-Chin.—This view is for the antrum and nasal septum. The com- 
plete contour of the antrum is of unusual interest to the maxillofacial surgeon 
from the standpoint of differential diagnosis where radiopaque materials such 





BE. 
Fig. 5.—C, D, and E (For legend, see opposite page). 


as Lipiodol (iodized oil) are injected in order to show radiographically their 
anatomical outline. Cases of foreign body localization, such as fractured roots 
or malposed teeth in the antrum, are greatly expedited with exact radiograms. 

Position of cassette and head: The chin and nose are gently resting against 
the cassette which is placed at about plus 20°. 
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Fig. 6.—B, Fracture of malar bone, right side. 
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Landmark and central ray angulation: Cone is pointed from the vertex 
cranium (top of head) in a straight line from the outer canthus of the eye 
through the nasal spine and parallel to the median plane. 


Basic technical factors: Target-film distance, 20 inches, voltmeter reading, 
110 V, 65 KVP, 15 Ma., 60 Ma.S. (exposure, 4 seconds). 


Film: Du Pont No. 502 (slow) with Patterson Par-Speed screens. 





Fig. 7.—B, Depressed fracture of zygomatic arch, right side. 


3. Vertex-Submental View.—I have employed this projection particularly 
for malar bone and other maxillofacial fractures in order to determine the degree 
of depression or posteroanterior displacement of the fragments. This also re- 
veals an excellent view of fractures of the coronoid processes. The lateral or 
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mesiodistal position of a fractured needle during mandibular block conduction 
of lower jaw or a submaxillary salivary caleulus with its relation to the man- 
dibular curve can be shown with this projection. 


Position of patient: Patient seated in swivel chair facing back of dental 
chair (Fig. 6, A). 

Placement of cassette: Cassette is placed on headrest at a plus 15° angle 
and stabilized by the patient’s fingers at the lower borders. 


Head position: Patient’s neck is extended as far as possible with inner 
border of chin moderately pressing against center of cassette; median line 
parallel with sagittal plane. Base line of skull (line drawn from outer canthus 
of eye to external auditory meatus) is horizontal or parallel with the floor. 


Landmark and angulation of central ray: Central ray is directed through 
the vertex (top of head) perpendicular to the base line of the skull about 1 to 2 
inches anterior to the external auditory meatus and parallel to the sagittal plane. 





A, 


Fig. 8.—A, True lateral view of maxillae. Large salivary calculus in submaxillary gland 
of forty years’ duration. The patient was 74 years of age. B, Sialogram of parotid gland. 
Note frankfurter-like formation of duct. CO, Broad, oblique radiolucent area extending beyond 
the confines of the ramus is the pharyngeal muscles offering greater resistance to the x-rays. 
This is due to the patient’s swallowing during the exposure of the film. To avoid this, always 
request the patient to swallow just prior to x-radiation. 


Basic technical factors: Target-film distance, 20 inches, 110 V, 65 KVP, 15 
Ma., 45 Ma.S. (three seconds). 


Film: Du Pont No. 502 (slow) with Patterson Par-Speed double intensify- 
ing screens (Fig. 6, B). 

4, Symphysis-Vertex Projection—Contrary to the belief of many roent- 
genologists, this view can be obtained with good results by the average dental 
x-ray machine. Bilateral comparative radiographic study of the zygomatic arch 
and the malar bone (mesial) processes) are clearly shown. (Fig. 7, A.) 
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C. 
Fig. 8.—B and C (For legend, sce opposite page). 
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Position of patient: Patient is tilted back in the dental chair so that the 
occiput is resting on an unloaded cassette which is parallel with the floor. 

Placement of cassette: Cassette (wider dimension horizontally) is firmly 
placed against the vertex of the head perpendicular to the horizontal unloaded 
cassette or any other similary placed material. 

Head position: Head is markedly extended backward so that the base line 
of the skull is exactly parallel with the vertical cassette. Special precautions 
should be taken to guard against any degree of rotation of the head. 

Landmark and angulation of central ray: The cone is angled at a plus 5 to 
10° toward the head so that the central ray passes slightly above the symphysis 
and extends along a line about 1 inch beneath the outer canthus of the eye 
through the vertex. 

Basic technical factors: Target-film distance, 20 inches, 110 V, 65 KVP, 15 
Ma., 30 Ma.S. (two seconds) (Fig. 7, B). 

Note: This view is primarily concerned with the zygomatic arch which is 
considerably less dense than the adjacent and surrounding bony skull structures. 
This decreased exposure time eliminates overpenetration with consequent loss 
of detail and outline of the comparatively narrow and thin zygoma. 


PEOPLES BANK BLDG. 








Oral Pathology 


EFFECTS OF STORAGE IN CO,-ICE ON THE VIABILITY OF 
SPIROCHETES AND OTHER ANAEROBIC MICROORGANISMS 
ISOLATED FROM THE HUMAN MOUTH* 


THEopoR Rosesury, D.D.S., ann Saut Frances, Po.D., New York, N. Y. 


r. CONNECTION with studies of the cultivation and pathogenicity of anaero- 
bie microorganisms of the mouth (Rosebury and associates, 1950'*), it was 
necessary to have suitable means available for preservation of isolated cultures 
under conditions that might be expected to induce minimal changes in viability 
and potential virulence. The studies of Turner and his co-workers (1938, 1939) 
suggested that freezing and storage at the temperature of solid CO, (-78° C.) 
might be more satisfactory for this purpose than such alternative means as 
desiceation in vacuo (Brown, 1932) or rapid desiccation from the frozen state 
(Flosdorf and Mudd, 1938). Swift (1921) reported poor results in attempts 
to preserve spirochetes by freezing and desiccation. Turner (1938) showed that 
these methods were inadequate for Treponema pallidum or Treponema pertenue, 
and Oag (1939) was similarly unsuccessful with Treponema duttoni. Turner 
(1938) reported that freezing and storage in a mixture of solid CO, and ethyl 
alcohol preserved the morphology, motility, and virulence of the spirochetes of 
syphilis and yaws for at least one year, while freezing by this means and sub- 
sequent storage at —10° C. was less satisfactory. Turner and Brayton (1939) 
and Turner and Fleming (1939) then used the CO,-ice-aleohol method success- 
fully with relapsing fever, spirochetes, pathogenic leptospira, and Spirillum 
minus. They later found it possible to dispense with ethyl alcohol and to store 
spirochetes in CO,-ice cabinets of the kind that have since come into widespread 
use for preservation of viruses. Lofgren and Soule (1945) have been able to 
preserve virulent relapsing fever spirochetes for twenty-seven months by me- 
chanical refrigeration at —48° C. 

The only report on the preservation of microorganisms in the groups with 
which this paper is concerned, which was known to have appeared prior to 
starting this work in 1946, is that of Hemmens and Harrison (1942). These 
workers stated that rapid freezing and storage at —-70° C. (in CO,) preserved 
unpurified fusospirochetal exudates from experimental guinea pigs for ‘‘as long 
as 24 days with only slight loss of infectability and no qualitative changes in 
the flora.’’ More recently Hampp (1946) reported that cultures of oral spiro- 
chetes were viable after storage for as long as thirty-one months at +37° C. 





_ vrom the Department of Bacteriology, College of Physicians and Surgeons, Columbia 
niversity. 
*Aided by a grant from the John and Mary R. Markle Foundation, 
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under anaerobic conditions; and subsequently (Hampp, 1947), that drying 
in vacuo from the frozen state was effective for as long as seven months with 
2 of 3 strains of oral spirochetes and with 4 strains of so-called culture Trepo- 
nema pallidum. 


Methods 


The methods of freezing and storage included employment of an insulated 
cabinet in which suitably constructed specimen racks were kept continuously 
surrounded with solid CO,, the latter being replenished at least every other day. 
The temperature in the storage compartments was maintained continuously at 
-70° C. or lower. Specimens were sealed in thin-walled glass ampules, usually 
of 1 ml. capacity, and filed by a decimal system. In earlier experiments the 
specimens were first frozen by immersion in ethyl alcohol brought to —78° C. 
with solid CO,; but it was later found to be equally satisfactory to insert the 
sample to be frozen directly into its place in a rack. Cultures grown in fluid 
media were filled into ampules directly. Cultures of spirochetes, which in these 
studies have grown best in the depths of solid media, were prepared for storage 
by emulsifying portions of such cultures with extract broth in glass tissue 
grinders. When needed, ampules were thawed rapidly in a water bath at 37° C., 
opened aseptically, and transferred to fresh culture media. 

Unpurified material used as sourees for isolation of cultures and for other 
purposes, including suspensions of gingival scrapings in extract broth, human 
lesion exudates, and exudates from fusospirochetal lesions in experimental 
animals, were also preserved by this means. Experimental exudates were stored 
in sealed ampules, while other samples were kept in Wassermann tubes closed 
either with sterile corks or by sealing in a flame. 


Results 


Unpurified Suspensions and Exudates.—Unpurified material from human 
sources was stored only for short periods (up to fourteen days), and was uni- 
formly satisfactory when thawed. Gingival scrapings suspended in extract 
broth, for example, when thawed and examined by dark-field illumination, were 
identical in appearance with fresh suspensions, with motility of spirochetes, 
vibrios, and motile rods not appreciably impaired. When cultured, such speci- 
mens yielded a range of microorganisms similar to that obtained with fresh 
material, Experimental fusospirochetal exudates, usually from guinea pigs, 
were stored for periods ranging up to thirteen months. These likewise, when 
thawed and examined, could not be distinguished microscopically from fresh 
exudates; and when inoculated into guinea pigs yielded typical lesions with no 
apparent diminution of infectivity. The LD,, of fresh exudates has been found 
to be approximately 0.1 ml. of undiluted fluid (Rosebury, Clark, Tergis, and 
Engel, 1950). This inoculum has been used routinely with frozen-thawed exu- 
dates with equivalent results. 


Pure Cultures.—Data on the viability in culture media of strains of vari- 
ous bacteria and spirochetes are given in Table I. Of the types listed, all appear 
to be strict anaerobes except Actinomyces israeli and Leptotrichia buccalis, some 
strains of which are capable of limited growth under aerobic conditions, and the 
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aerobic (greening) streptococci, which were isolated from fusospirochetal exu- 
dates after passage through guinea pigs, in which they constituted the only 
aerobic component. Further data on these organisms are given elsewhere (Rose- 
bury and associates, 1950'*°). 


TABLE I. VIABILITY OF PURE CULTURES OF FUSOSPIROCHETAL AND RELATED MICROORGANISMS 
ON STORAGE IN CO,-ICE 








SUCCESSFUL 











NUMBER OF SUBCULTURES MAXIMUM STORAGE PERIOD 
STRAINS NUMBER OF 

MICROORGANISMS TESTED TESTS SUCCESSES FAILURES 

ae : — Months 
Fusobacterium spp. 14 27/27 12 - 
Bacteroides spp. 13 23/23 10 - 
Anaerobie vibrios 9 21/21 9 - 
Actinomyces israeli 5 6/6 20 - 
Leptotrichia buccalis 6 12/17 9 9 
Anaerobic streptococci 7 14/14 5 
Aerobie streptococci 3 6/6 5 - 
Gram-positive bacilli 7 13/13 5 - 
Gram-negative ‘‘threads’’ 2 3/4 12 7 
Treponema microdentium 10 15/18 12 6 
Other oral spirochetes 3 2/3 12 1 











With the noted exceptions among four groups of microorganisms the cul- 
tures were uniformly viable on thawing after storage for periods ranging up 
to twenty months. Exceptions oceurred with Leptotrichia buccalis, 3 out of 6 
strains of which failed consistently to grow after storage periods as short as 
one month; with 1 out of 2 strains of an unidentified gram-negative ‘‘thread’’ 
form (Rosebury, Macdonald, Clark and Frances, 1950), which failed in a single 
test while 3 tests with the other strain were successful; and with 4 strains of 
spirochetes, which failed in single tests. Since the failures occurred with indi- 
vidual strains after storage periods no longer than those that proved successful 
with other strains of the same groups, the result may be attributable to defective 
cultures rather than to the method of storage. It is common experience. with 
this group of microorganisms that occasional cultures fail to grow even when 
transferred under presumably optimal conditions. 


Spirochetes.—The viability of a group of cultures of oral spirochetes was 
tested comparatively, in parallel specimens, one set of which had been stored 
in the original tubes, aerobically under paraffin oil, at room temperature in the 
dark; while the other set, prepared as noted previously herein, had been pre- 
served in CO,-ice. These spirochetes had been freed from bacteria by the method 
described elsewhere (Rosebury, Macdonald, Ellison, and Engel, 1950), and were 
grown in the Proske and Sayers (1934) modification of Noguchi’s (1912) ascitic 
fluid-fresh tissue-agar medium, dispensed in Noguchi tubes and incubated dur- 
ing the growth period in air at 37° C. One lot of paired cultures was stored for 
twelve months, another for nine months, and the cultures were then transferred 
to fresh tubes of Proske-Sayers agar. The results are given in Table II with 
findings for two additional cultures stored at room temperature only, for four 
months and more than nine months, respectively. Of 10 cultures stored at room 
temperature, only 2 showed clear evidence of growth on subculture, in both with 
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long lag periods (six days). All the cultures stored in solid CO, grew well in 
subculture with lag periods of three or four days. Subcultures made from the 
latter group after ten days’ incubation showed increased growth, with lag periods 
decreased by one or two days. 


TABLE II. EFrect oF STORAGE AT ROOM TEMPERATURE OR IN SOLID CO, ON THE VIABILITY OF 
CULTURES OF ORAL SPIROCHETES 















































SUBCULTURES 
FROM FRESH 
FROM CULTURES STORED FROM CULTURES STORED (10-Day) 
AT ROOM TEMPERATURE IN SOLID Co, CULTURES 
DAY OF | GROWTH DAY OF | GROWTH | DAY OF | GROWTH 
STORAGE | FIRST IN 10 | STORAGE | FIRST IN 10 FIRST IN 10 
PERIOD |GROWTH| DAYS PERIOD |GROWTH} DAYS |GROWTH| DAYS 
Months Months 
T.micro- TM2 12+ - 0 
dentiwm 12 ~ 0 12 3 ++ 2 H+ 
(tightly TM2A 12 6 + 12 3 ++ 
wound TM3 12 3 ps 12 3 +e 2 +44 
strains) 4 - 0 
TMX4 12 - 0 12 3 th 2 +++ 
Intermedi- TM7 9 6 + 9 4 ++ 2 t4+ 
ate or TMIV 12 - 0 12 4 + 3 ++ 
loosely TV4 9 - 0 9 3 ++ 2 ++ 
wound TV5 9 - 0 9 4 + 2 +H+ 
strains 





In a further experiment, 11 cultures of oral spirochetes stored like the pre- 
ceding room temperature group, but at 37° C., were subcultured to fresh medium 
after nine to twelve months. None of these subcultures showed grossly visible 
growth during ten days’ incubation at 37° C., at which time they were again 
subcultured in the same way. One of the 11 subcultures in this series showed 
growth with a lag of six days; the others remained negative. 


Discussion 


Freezing and storage in solid CO, appears to be a satisfactory method of 
preservation of oral spirochetes and anaerobic bacteria. The data for cultures 
deal only with viability and are incomplete in the absence of tests of virulence, 
for which satisfactory methods are not yet available. Although directly com- 
parative morphologic studies have not been undertaken, examinations of frozen- 
thawed cultures have in general revealed no changes, whereas cultures of several 
of the groups studied (spirochetes, Fusobacterium, Bacteroides, and Actinomyces 
israeli in particular) have frequently shown marked morphologic changes when 
maintained by repeated subculture at 37° C. The sustained infectivity of fuso- 
spirochetal exudates from guinea pigs during prolonged storage in solid CO, 
suggests that such storage does not impair the virulence of the individual com- 
ponent microorganisms; but the conditions under which these microorganisms 
were preserved in combination in exudates are of course different from, and 
may be more suitable for survival than, the conditions in separated cultures. 
Studies of the pathogenicity of this group of organisms in single cultures and in 
combinations of cultures are described in separate reports (Rosebury and as- 
sociates, 1950*-*). 
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Summary 

Freezing and storage in solid CO, was effective in most instances in pre- 
serving the viability of cultures of spirochetes, anaerobic bacteria, and other 
organisms derived from the human mouth, over periods ranging from five to 
twenty months. Failure of certain subcultures seemed attributable to the cul- 
tures rather than to the method of preservation. Unpurified mixtures of these 
microorganisms from human lesions were maintained intact in morphology and 
motility by this means for the short periods required. Fusospirochetal exudates 
from guinea pigs remained apparently unimpaired in microscopic appearance 
and in infectivity for as long as thirteen months. Preservation of cultures of 
oral spirochetes in deep tubes of an agar medium, aerobically under paraffin oil, 
both at room temperature in the dark and at 37° C., was distinctly less satis- 
factory than preservation in CO,-ice. 
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OSTEOGENESIS IMPERFECTA (ODONTOGENESIS IMPERFECTA) 


Report of a Case 


JEROME S. MiITTELMAN, B.A., D.D.S., New York, N. Y. 


INCE the age of 3 weeks, M. S., who is now 6 years old, has had 9 fractures 
of her lower extremities. None of these fractures were caused by any great 
amount of trauma, and they all healed rapidly. Although she had had poor 
growth and needs support to stand, her diet has been normal and her appetite 
good. The diagnosis of her condition was that of osteogenesis imperfecta 
(fragilitas ossium, hereditary hypoplasia of mesenchyme), a disease of interest 
to both physician and dentist because of its systemic and oral manifestations. 
The child is believed to have osteogenesis imperfecta congenitalis, the 
more severe of the two forms of the disease. This form develops in utero, and 
its victims may die before or shortly after birth. The other, osteogenesis im- 
perfecta tarda, commences at any time during childhood or adolescence. 

Although the exact cause of the disease is unknown, it appears to follow 
the Mendelian Law of Heredity, being a dominant characteristic and possibly 
possessing sex linkage with the female. Women seem to be the more potent 
transmitters of the disease. They are affected by it more often than men. 
M. S.’s mother had four children: two were normal, one was a miscarriage, and 
M. S., herself, had osteogenesis imperfecta. This ratio is compatible with the 
Mendelian Law of Dominance where one-half of the offspring acquire the 
dominant characteristic. 

The disease would appear to be caused by genetic damage to the osteo- 
blasts, which are retarded in function and differentiation. They form too little 
bone at a decreased rate and produce coarse fibrillar bone when we should see 
lamellated bone developing. 

Radiographic studies of the child showed that the long bones were 
markedly underdeveloped, especially the fibulae which were only pencil-thin. 
The principal pathologic change appeared to be lack of the normal compact 
layer in the diaphyses of the long bones, mandible, and, to a lesser degree, in 
the other bones. Growth in thickness was impaired as it depended on osteo- 
blastic activity in the periosteum. Several sites of previous fractures appeared. 
All the bones showed degenerative demineralization, which added to the 
fragility of the bones. Trabeculae appeared lacelike and most delicate. There 
was marked generalized collapse of all of the vertebral bodies which presented 
marked coneavities on their superior and inferior aspects. Some of the verte- 
brae were wafer-thin which created her typical stumpy stature. Kyphoscolio- 
sis was quite apparent, adding to the dwarflike appearance. Bones of the 
calvarium showed great evidence of demineralization. 
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Fig. 1. 





Fig. 3. 
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The connective tissue throughout the body is usually more friable and 
delicate than normal. The sclera is commonly thin and translucent, manifest- 
ing itself as blue. This, and the fact that otosclerosis, leading to deafness, may 
occur in later years gives rise to the Lobstien syndrome of blue sclera and 
deafness associated with osteogenesis imperfecta. 

Fractures in these cases heal rapidly but unite with a cartilaginous callus. 
Bony replacement is very retarded. 

Concerning prognosis, it is interesting to note that fractures occur less 
frequently with age; at times fragility will disappear at puberty. There is no 
specific treatment for the disease. Attempts to cure by means of hormonal or 
dietary therapy have failed, as might be expected in cases of genetic anomaly. 

Orally, the condition is manifest as odontogenesis imperfecta or hereditary 
opalescent dentine, which may or may not occur associated with osteogenesis 
imperfecta. Again, women are affected in larger number by this disease than are 
men. 

M. S.’s teeth had a homogeneous amberlike translucency, although her 
first permanent molars were grayish. On eruption, the crowns had a steel- 
gray appearance, but acquired the opalescence with time. Both permanent 
and deciduous teeth were affected. It might be of interest to note that a 
theory on the cause of the color phenomenon of these teeth says that vascular 
inclusion in the adventitious dentine gives rise to the amber-hued appearance. 
The color changes seem more marked in the anterior teeth. 

M. S. had a normal number and a fairly good arrangement of the dentition. 
The occlusal surfaces of the deciduous molars were worn flat, not unlike that 
found in the aged. Where the enamel is worn through, we see dark dentine 
surrounded by the normal enamel. The dentine is soft, though not abnormally 
susceptible to decay processes. 

Radiographic study of the teeth shows that the roots are disproportion- 
ately short in size when compared with the crowns. Adventitious dentine fills 
the pulp chambers so that crowns appear solid. 
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Endodontia 


AN ULTRAVIOLET DEVICE FOR THE DESTRUCTION OF BACTERIA 
ON CONTAMINATED DENTAL HANDPIECE SURFACES 
(CONCLUDED)* 


Victor H. Dietz, D.D.S., Po.D., ANN ArBor, MIcH. 


(Continued from the November issue, page 1467.) 


A Résumé of the Total Procedure 


1. The three identical handpieces and contra-angles were sterilized in liquid 
silicone at 300° F. This ideally lubricates the six pieces with the silicone which 
does not smolder when subsequently dry-heat sterilized. 

2. These six pieces after being adequately drained are combined within the 
folds of a sterile towel to make the three handpiece-contra-angle assemblies. 
Each assembly will be referred to, hereinafter, simply as the handpiece. 

3. The three handpieces, wrapped within a sterile towel, are now blotted 
thoroughly and placed in the hot air oven where they are maintained at 160-170° 
C. for one and one-half hours. 

4. Once the silicone treatment has been given it may be omitted for not 
over ten subsequent tests by resorting to dry heat sterilization exclusively. 
However, after each test these handpieces must be separated and scrupulously 
wiped with a clean towel. 

5. After the handpieces have cooled sufficiently, they are aseptically placed 
within the rotating apparatus. A paper shield is applied to mask out the pulley 
end of the sheath beyond the knurling (Fig. 5), and a thoroughly washed and 
disinfected plastic tray is inverted over this. The plastic tray does not touch 
the handpieces. 

6. The type 152 DeVilbiss all-purpose atomizer is used for nebulizing the 
saliva into the air. Having autoclaved this atomizer, fresh paraffin-stimulated 
saliva is collected in it by the use of a small sterile glass funnel. The spraying 
head is inserted and the atomizer is attached to the air jet of the dental unit. 
The atomizer is completely disassembled and thoroughly flushed with distilled 
water after each test. 

7. It is advisable to carry out this procedure in the absence of air currents 
and without any persons being present. The operator should wear a surgical 
mask even though the saliva be his own. 

8. The swivel tip of the atomizer is directed up at a right angle to the spray 
tubes. The nebulization of saliva is now begun holding the tube vertically and 
using full pressure. The amount of saliva used has been standardized at 25 ml. 
The time factor is less important and, depending essentially on the viscosity 
of the saliva, this amount will ordinarily require 214-314 minutes to be ejected. 
Nebulization is effected at a height of approximately one meter over the level 
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of the handpieces and is observably carried as a fine misty dispersion to a 
height almost two meters beyond this. Fresh saliva when so dispersed will 
increase its odor many-fold but lasts not noticeably longer than approximately 
ten minutes. 

9. Immediately upon completing the ejection of the 25 ml. quantity of 
saliva exactly one minute is permitted to elapse. The plastic tray is removed 
and the motor begun. Preliminary experiments have shown that most droplets 
agglomerate within the first minute giving a spotty distribution. For each 
succeeding minute up to five minutes the rate is quite constant and the droplets 
well dispersed (Fig. 6). After this time there is a negatively accelerating 
diminution. This was determined by subjecting blood agar plates to the 
immediate vicinity of nebulization at one-minute intervals. After a three- 
minute exposure of the synchronously revolving handpieces the motor is turned 
off, the plastic tray immediately replaced, and the rotating apparatus carried 
from the nebulized field to the laboratory with an elapse of time not over one 
minute. 





P Fig. 5.—Showing the application of the shield over the pulley end of the handpieces. 
This sharply terminates the deposition of bacteria upon the handpieces not above the knurling 
at the pulley end of the sheath. This photograph also shows the position of the open Petri 
dish, as used in the preliminary experiments, in order to evaluate the distribution of bacteria 
by the method of nebulization. 

10. Each handpiece is immersed in 35 ml. of sterile PSS (Fig. 7) in a 50 
ml, test tube. When the tube is held at an angle of 45°, the water level includes 
all of the knurled surface of the sheath. The insertion of the handpiece causes 
approximately a 2 em. rise in the water level. Should the surface level go beyond 
the end of the knurling, it does not matter as the shield of the rotating apparatus 
sharply demarcates the contaminated from the uncontaminated surfaces. The 
handpiece, in the tube, is briskly rotated for approximately thirty seconds. It 
is then removed and the tube recapped with the sterile rubber stopper. The 
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three tubes, one for each handpiece, are identically prepared. The tubes are 
rapidly shaken along their long axes for approximately thirty seconds. This 
produced, by serial tests, a uniform suspension of bacteria. Three 0.1 ml. 
samples, from each of three tubes, showed an average variation not over 10 per 
cent ‘despite the fact that this was one of the preliminary tests using the less 
accurate spreading technique, on blood agar plates, for viable count determina- 
tions. 





Fig. 7.—In the preparation of the bacterial suspension the contra-angle is allowed to 
“ride” in the butt of the tube and it is thoroughly agitated for thirty seconds. This proved 
to remove over 99 per cent of the bacteria. 

11. After the ‘‘wash off’’ suspensions of bacteria are thoroughly agitated, 
0.1 ml. is pipetted from each tube into three Petri dishes. Blood agar pour 
plates are then made with 5 per cent defibrinated rabbit’s blood in a brain heart 
infusion (Difco) base containing 2 per cent agar. The consistency in the viable 
plate counts resulting from this procedure may be seen (Table II). The desig- 
nations ‘‘left,’’ ‘‘center,’’ and ‘‘right’’ refer to the positions of the handpieces 
in the rotating apparatus. It is now apparent that all positions are quite uni- 
formly subjected to the deposition of bacteria. Fresh paraffin-stimulated saliva 
from the same individual was used for each test. Tests I and II were performed 
on one day and Tests III, IV, and V, on the following day. 

In the tests designed to determine the uniformity of contaminating hand- 
pieces by this method, it may be observed that the greatest single variation 
occurred in Test II (Table II) between the counts of 119 and 186. Even this 
variation is not much greater than 36 per cent in this instance, and the average 
variation for all tests is approximately 10 per cent. This constitutes a con- 
siderable improvement over the method of immersing the handpiece in saliva 
for experimental contamination. It is apparent, as would be expected, that one 
handpiece must always be used as a control for each test with the three hand- 
pieces, for each sample of saliva. Arbitrarily, the handpiece in the center was 
chosen as the most plausible one to use as the control in subsequent experiments. 
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The average bacterial count with a 0.1 ml. inoculum being slightly over 
200, and washed off into 35 ml. of saline solution, indicates that the average 
total deposition of bacteria on a handpiece is of the magnitude of 70,000. This 
density of bacterial deposition compares favorably with Knighton’s experi- 
ments,** using handpieces with contra-angle or right-angle attachments. His 
‘‘wash off’’ technique and bacteriologic procedures are also quite comparable. 
His actual clinical contamination of the handpieces indicates that: ‘‘ All of the 
ten handpieces tested immediately after operation showed a positive bacterial 
growth, with an average colony count of 61,000.’’ However, considerable 
variation will oceur with different salivary specimens. 


TABLE II. VIABLE ORGANISMS RECOVERABLE FROM AN 0.1 Mi. INOCULUM FROM THE 
WasH OFF SUSPENSION OF THE CONTAMINATED HANDPIECES 








Test I Left 179 Test IV Left 274 
Center 126 (Control) Center 303 (Control) 
Right 141 Right 257 

Test II Left 186 Test V Left 227 
Center 119 (Control) Center 255 (Control) 
Right 136 Right 270 

Test III Left 159 
Center 196 (Control) 
Right 177 





Before proceeding with the ultraviolet radiation tests, by rotating the 
handpieces, a series of static tests were performed in order to determine the 
efficiency of irradiation on all surfaces of the handpieces. The three handpieces 
were placed in the various positions in the rotating apparatus as shown (Fig. 4) 
but were not revolved. In the actual procedure, the three handpieces were 
placed in the identical position for each test. These were then subjected to the 
impact of ultraviolet energy in the device for an arbitrary five-minute period. 
Only four tests were performed by this method, all with a single sample of 
saliva. In this way at least two tests for each surface could be performed. In 
all instanees the handpiece was inserted in the ultraviolet device in a standard 
‘‘sagittal’’ position (if a bur were inserted it would be pointing down). The 
bacteriological procedures were the same, and the controls were not irradiated. 


The results (Table III) indicate that the top surfaces of the handpieces 
in the direct ultraviolet stream were most efficiently reduced in numbers (about 
70 per cent). The surprising finding was the fact that approximately a 50 
per cent reduction in the number of bacteria was found for both sides of the 
handpiece. One side was directed toward the back reflecting surface and the 
other side toward the plastic door. Apparently, then, the plastic door, to little 
or no extent, constitutes a ‘‘blind spot’’ which would diminish reflectivity. 
This equal effectiveness is undoubtedly due to the slight forward ‘‘off centering”’ 
of the lamp intended to overcome any ‘‘blind spot’’ effect by using a plastic 
door. The plastic door not only enhances the appearance of the device but 
enables the operator to see whether or not the contra-angle is attached and 
what type of bur or stone was last placed therein. The bottom of the handpiece, 
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as would be expected, showed only little better than a 40 per cent reduction in 
the bacterial count. It should be remembered that even the sides of the hand- 
piece, when contaminated and placed in the standard ‘‘sagittal’’ position, receive 
the incident rays on approximately one half of their contaminated surfaces. 
The bottom of the handpiece, in contradistinction, can receive no direct rays 
upon its contaminated surface. This finding indicates the potential advantage 
of using a multiple lamp device. 


TABLE III. Static TESTS TO DETERMINE EFFICIENCY OF IRRADIATION ON THE VARIOUS 








SURFACES 
Test I. Top of handpiece (in direct path of incident rays) 
Control 0 
Left 31 
Right 23 


Test II. Right side of handpiece (toward flat, back, reflecting surface) 
Control 144 


Left 76 
Right 81 
Test III. Left side of handpiece (toward plastic door) 
Control 202 
Left 114 
Right 99 
Test IV. Bottom of handpiece (toward arc of circular reflecting surface) 
Control 187 
Left 100 
Right 111 











The following experiments (Table IV) were carried out in the routine 
fashion by rotating the handpieces and subjecting them to the various periods 
of time in the ultraviolet device. Before instituting the test, a one-hour warm-up 
period was allowed in order to stabilize the temperature in the radiation chamber. 
With temperature determinations made at the very center of the chamber and 
starting at 21° C., there is about an 8° C. rise in one hour. The ambient operat- 
ing temperature, with a room temperature of 22-23° C., and with the occasional 
opening of the door, is about 26° C. A single test, over a period of eight hours 
with a room temperature fluctuation between 21 and 25° C., and with the door 
unopened, gave a final temperature of 29.5° C. The temperature factor is 
apparently not too critical. Nevertheless, Buttolph*® showed that ultraviolet 
energy is most efficiently bactericidal within a temperature range of 70-80° F. 
The device, therefore, need not be louvered as the average 26° C. (78.8° F.) 
is safely within the most efficient range of bactericidal ultraviolet activity. 

For each test a fresh specimen of paraffin-stimulated saliva was used. The 
marked rise in the number of bacteria found in certain salivary specimens 
appeared particularly if the specimens should have been collected for some time 
after a meal. 

As is well known, the dehydration of organisms may contribute to a spon- 
taneous decrease in their viable numbers. Hence, in all tests of one to four 
minutes’ exposure, the control handpiece was the last to be washed off to make 
the bacterial suspension. In those tests of eight minutes’ duration and over, 
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the control handpiece was immersed as nearly between the times that the two 
experimental handpieces were washed off. It was thought at the conclusion of 
Test IV (eight minutes) that the residual organisms may have remained within 
the bur opening and that these were not receiving the direct ultraviolet impact. 
A short series of tests established this fact to be true in five out of six hand- 
pieces irradiated for sixteen minutes each. These tests are entirely qualitative 
as they were performed by inserting sterile pipe cleaners into the full length 
TABLE IV. THE DESTRUCTION OF BACTERIA AT ‘‘DOUBLING’’ INTERVALS FROM ONE MINUTE 


To Stxty-Four MINUTES. THE NUMBERS INDICATE THE NUMBER OF VIABLE 
ORGANISMS IN 0.1 ML, OF THE SUSPENSION 











Test I (1 minute) 
Saliva A Saliva B Saliva C 
Control 233 12 206 
Left 197 152 197 
Right 200 115 166 
Test II (2 minutes) 
Saliva A Saliva B Saliva C 
° Control 88 308 250 
Left 50 217 146 
Right 44 190 164 
Test III (4 minutes) 
Saliva A Saliva B Saliva C 
Control 179 148 111 
Left 122 70 73 
Right 90 76 50 
Test IV (8 minutes) 
Saliva A Saliva B Saliva C 
Control 222 102 93 
Left 100 30 42 
Right 96 35 29 
Test V (16 minutes) 
Saliva A Saliva B Saliva C 
Control 175 199 143 
Left 15 25 19 
Right 22 25 10 
Test VI (32 minutes) 
Saliva A Saliva B Saliva C 
Control 202 110 154 
Left 5 6 4 
Right 11] 16 10 
Test VII (64 minutes) 
Saliva A Saliva B Saliva C 
Control 140 242 206 
Left 3 10 6 
Right 4 4 S 





of the bur openings. The pipe cleaners, contaminated in this way, were then 
used to inoculate nutrient broth. Five of the six culture tubes were grossly 
positive after forty-eight hours’ incubation. However, the bur opening is not 
the only place where bacteria can reside with impunity. The bur lock is also 
a very likely site for such residence. These data indicate that a 50 per cent 
reduction in the number of viable bacteria lies somewhere between four and 
eight minutes’ exposure time, and that approximately a 95 per cent kill may 
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be expected in a half hour. From an analysis of the data of Test VII it is 
apparent that in about one hour we are approaching the theoretical ‘‘99 per cent 
kill.”’ To the present time, only one handpiece has been subjected to irradiation 
for two hours and one for four. These latter two also showed an average ‘‘99 
per cent kill.’’ It is possible that at this point we have reached the limit of 
ultraviolet effectiveness with this device. As Buttolph®® stated: ‘‘Too little is 
known, however, regarding the relative clinical values of the higher rates of 
kill represented by 99 per cent and 99.99 per cent, the latter representing, for 
example, a survival of 1 organism in 10,000.”’ 

There is evidence that periods of irradiation of thirty seconds or less may 
actually be stimulatory to the proliferation of bacteria. The differences found 
are certainly not entirely due to the effect of dehydration of bacteria on the 
control handpieces in such a short time. The differences found are difficult to 
ascribe entirely to dehydration also due to the fact that there is no difference 
in the environmental temperature between the experimental and control hand- 
pieces. The control handpieces, frequently showing a lower count when the 
experimental handpieces were irradiated for periods of ‘thirty seconds, lent 
credence to the assumption that some inherent bactericidal factor in the saliva 
may have been inactivated upon irradiation. Such factors are well known since 
the investigations of Clough,*' Hine,®? Bibby et al.,°* and Hill. 

In order to demonstrate this possibility, a nonhemolytic strain of strepto- 
coccus was lightly seeded over the surface of a blood agar plate. A 5 ml. quan- 
tity of fresh ‘‘resting’’ saliva was collected and 1 ml. of each was placed in the 
undersurface of sterile Coplin jar lids. This quantity was flowed out to cover 
the surface of the lid to the inner rim. The film was approximated to be about 
one-quarter to one-half mm. in thickness. Two specimens were irradiated, at 
the ‘‘handpiece level’’ for periods of fifteen and thirty seconds. The control 
filtrate was not irradiated. The three filtrates were then Micro-Seitz filtered to 
yield about a 0.5 ml. quantity. These specimens were filtered directly into 
sterile microcolorimetric cups. These are preferred over Florey cups because 
of their very small size and the fact that they prevent evaporation. The im- 
bibition of the saliva filtrate by the media is also better confined to the area of 
the cup. These cups are arranged in a group upon a sterile flat jar lid. The 
blood agar plate is then inverted upon these cups which readily adhere to the 
media. A sterile bibulous cap is placed over the Petri dish to enable it to be 
ineubated right side up. The results of this procedure (Fig. 8) indicate that 
some inhibitory substance is inactivated upon subjection to a fifteen-second or 
longer irradiation. The inhibitory action of the saliva filtrate is quite weak 
and ephemeral. A slight stimulatory effect may be observed after twenty-four 
hours’ incubation at the periphery of the zone of inhibition. After forty-eight 
hours, growth is just as luxuriant over the zone of inhibition. Thus it is evident 
that the inhibition of the bactericidal factor is possibly as important as dehy- 
dration. These phenomena, along with a possible stimulatory effect due to a 
very short exposure to irradiation, may have contributed to the frequently 
higher counts of experimentals over controls in the preliminary thirty-second 
tests. 
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In the course of preliminary experiments there was some evidence that the 
eurved reflecting surface may have been designed to converge the rays too 
sharply, hence concentrating a greater lethal intensity within the center of the 
handpiece than at either end. To determine this possibility the method of 
Novak and Lacy®® was applied to irradiated handpieces and their. respective 
controls. This was attempted for three tests (nine handpieces) as follows. For 
each test three handpieces were contaminated as described, and two irradiated 
for ten minutes, the third being used as the control. These handpieces were 
placed in a refrigerator (5-10° C.) for ten minutes, then removed and each 





Fig. 8.—Showing the microcolorimetric cups “inverted’’ upon a blood agar plate. A single 
specimen of saliva was used for all of these tests. The center cup was filled with about 
0.5 ml. of fresh whole saliva. In this instance bacterial growth may be observed but no zone 
of inhibition or imbibition. The iatter is conceivably due to the viscosity of the saliva. 
A shows only a slight imbibition zone with the salivary specimen having been heat-inactivated 
(56° C./fone hour). B shows a definite zone of inhibition with a sample of the saliva that was 
seitz-filtered. C shows no apparent zoning in a seitz-filtered sample of the saliva which was 
irradiated for only fifteen seconds. D is identical to C but was irradiated for thirty seconds. 
FE is an imbibition control using 0.5 ml. of sterile PSS. The particulate matter observable in 
cups A to E are, in part, filterable crystalloidal substances but mainly reflection artifacts. 


rotated in a separate trough of agar media thermostatically maintained between 
43 and 45° C. These were carefully withdrawn and rotated in the air to effect 
uniform thickness until solidified. For this agar coating technique, troughs are 
essential as the handpieces must at all times be held horizontally. The hand- 
piece, thus coated and incubated, should demonstrate the growth of organisms 
in situ. The coated handpieces were incubated, in position, within the disinfected 
rotating apparatus and covered with the disinfected plastic tray. Sterile dis- 
tilled water, to a depth of about an inch, was placed in each compartment to 
effect humidification in order to prevent the agar from drying out to a thin, 
brittle film. However, the surface of the handpiece is not easily coated and 
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the incubation of the troughs in all instances indicated that over 90 per cent 
of the organisms were washed off in the coating procedure. The sparse counts 
in the arbitrary zones (Fig. 9) were completely erratic and unreliable and the 
procedure was abandoned. 

A zonal immersion technique was carried out in two tests (6 handpieces). 
The total length of the handpiece could be arbitrarily divided into three zones 
of 4 em. length each as shown (Fig. 9). Zone A was washed off to make a bac- 
terial suspension, by the immersion technique, in the usual 35 ml. of sterile PSS. 
The handpiece was then transferred to a second tube and immersed to include 
Zones A and B. This was repeated for the same handpiece in another tube to 
a depth including all three zones. Although only two tests were performed, the 
data shown in Table V are very interesting. The bacteriologic procedure was 
the same except, to ensure an adequate count, a 1.0 ml. inoculum was used. 

The ‘‘zonal’’ immersion method is far from infallible but the data strongly 
substantiate the fact that the design of the apparatus does concentrate the ultra- 
violet light within the middle third of the handpiece. It is obvious, therefore, 
that a modified design of the reflecting surfaces of the radiation chamber would 
be more effective. Parabolic curvatures, parallel rather than at right angles to 
the curvature of the handpiece sheath, would greatly rectify this condition. A 
more efficient, diffuse reflecting surface combined with an increased number of 
lamps and wattage can, theoretically, increase the bactericidal efficiency tenfold. 
A new design was contemplated which should assure a 99 per cent kill in less 
than five minutes. However, a rather intricate design, but theoretically capable 
of assuring a 99 per cent kill in about one minute, will first be attempted if the 
engineering problems do not prove to be insurmountable. 


A B ® 





Fig. 9.—The three arbitrary zones, of exactly 4 cm. length each, conveniently divide 
Soi. a oe ae.” contra-angle, at the end of the contra-angle, and at the end of the 

At the present no attempt has been made to determine which types of 
organisms survive. To date it is evident, however, that lactobacilli, staphylo- 
coeci, and streptococci are quite readily killed. The experimental procedure, 
nevertheless, was desirably carried out with saliva and its polymicrobie flora 
actually to test the ‘‘floracidal’’ effect of ultraviolet light. Burs were not 
inserted in the contra-angle as they would only have been extraneous to the 
test. Burs clogged with debris cannot be sterilized by this method. In actual 
use a sterile bur is inserted before or after irradiating the handpiece. 

This device has had only a limited clinical application over a period of two 
years. The arrangement of the device is seemingly ideal in every respect. The 
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door-pedal mechanism, handpiece retaining device, and other features function 
with utmost simplicity. In no way does the use of this device encumber any 
dental procedure. Its use simply entails inserting the handpiece in the device 
rather than hanging it upon the conventional hook. The operator will find 
himself quickly habituated to this procedure. 

The clinical application of this device has been limited to endontie pro- 
cedures in which instance the rubber dam has at all times been applied. The 
straight handpiece has a microhead contra-angle attached. This contra-angle 
permits burs to protrude another third in length from the head over some of 
the conventional contra-angle attachments. With this arrangement the contra- 
angle need never actually touch tooth surfaces. 


TABLE V. THE SURVIVAL OF BACTERIA WITHIN THE THREE ZONES UPON TEN MINUTES’ 
ULTRAVIOLET RADIATION FOR EACH HANDPIECE OTHER THAN THE CONTROLS. 
THE COUNTS REPRESENT A 1.0 ML. INOCULUM 











ZONE A ZONE B ZONE C 
Test I Control 543 460 419 
Left 92 49 60 
Right 184 47 124 
Test II Control 703 661 520 
Left 115 32 115 
Right 167 93 127 





In the experimental clinical application over a period of two years the 
following procedure has been observed: 


1. The handpiece and contra-angle were silicone-sterilized according to the 
method of Crowley and Ostrander.*® Excess silicone was drained for a day 
within the folds of a sterile towel. These parts were assembled and attached 
to the handpiece spindle aseptically. This assembly, hereinafter again referred 
to only as the handpiece, was aseptically placed in the ultraviolet device. The 
lamp was burned for two hours. 

2. The following morning a tooth was isolated by the use of a rubber dam 
and the field liberally swabbed with full-strength iodine. The ultraviolet lamp 
had been burning for at least an hour before using the handpiece the day after 
the initial insertion of the handpiece in the device. The pulp chamber was 
entered and the approach adequately extended. This bur was removed and a 
flame-shaped bur inserted. This enabled the operator to complete the approach 
by carrying out the usual conical cavity. Upon completion this bur was im- 
mediately removed and the tooth debris falling on the contra-angle head was 
wiped off within the folds of a sterile towel. 

3. The handpiece was replaced in the device until again needed for the 
next patient. Grasping the pulley end of the handpiece it was frequently wiped 
off in its entirety with a sterile towel during the first week as the silicone had 
a tendency to work its way out of the mechanism, imparting an oily film to 
the surface. 

4. The handpiece was always irradiated for a period of not less than one 
half hour between patients, and often an hour or much longer. The reason for 
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? 


this variation is simply that the ultraviolet device is turned on the ‘‘first thing’ 
in the morning and turned off as the ‘‘last thing’’ after the day’s work is done. 
However, there is no objection to irradiating the handpiece through the night. 
Obviously, however, the burning of the lamp about sixteen hours additionally 
every day would abbreviate the lamp-life on the basis of its burning expectancy. 

5. During a six-month period the full brunt of responsibility for disin- 
fecting the handpiece was thrown upon the ultraviolet device. During this 
period thirty-five patients were attended and teeth were entered sixty-three 
times. These cases were especially selected, and in forty-two primary entrances 
into teeth, only sixteen demonstrated the presence of viable bacteria. In no 
instance was there any evidence of bacterial contamination from one patient to 
the next on the basis of a negative culture or according to the type or species 
of bacteria previously encountered. The random sequence in the bacteriologic 
cultures was entirely fortuitous and would not have been possible if, in this 
special series of cases, a high percentage of the initial cultures had not been 
negative. Had the sequence of patients been such as to encounter, e.g., Strepto- 
coccus viridans two or three times successively from consecutive patients, even 
then proof of contamination would not have been absolute. However, had such 
been the case, the evidence would have been strongly suggestive of contamination. 
Staphylococci, occasionally demonstrable on the operator’s hands, were never 
encountered in the initial cultures. 


Discussion 


The ultraviolet device herein described is not to be construed as an abso- 
lute method of sterilization. That it is a distinct aid in suppressing the bac- 
teria with which a handpiece has been contaminated has been adequately demon- 
strated. There are, oftentimes, minor or relatively imperceptible breaks in the 
technique of manipulating a sterile handpiece. When these breaches occur the 
handpiece should be immediately replaced in the ultraviolet device for a few 
minutes. Evidence is not yet complete but the few bacteria that may be trans- 
ferred by a contra-angle ‘‘clicking’’ against an instrument handle appear to 
succumb in a matter of seconds. This difference may be due to an absence of 
the apparently protective salivary mucin and the few or very superficially dis- 
posed bacteria. The simplicity of using the ultraviolet device for operative 
(Fig. 10) and surgical procedures (Fig. 11) is shown. 

In the experimental method of contaminating the handpiece with whole 
saliva, mucin, food debris, and other extraneous substances may easily shield 
bacteria. In addition bacteria are demonstrably deposited in clumps and, as 
pointed out by Duggar,” ‘‘. . . it is possible that when bacteria are present in 
clumps some of them may escape the bactericidal effect of the lamps.’’ Porter®* 
further elucidated the significance of the bacterial population in his statement: 
‘‘The relation between the amount of ultraviolet radiation and the percentage of 
bacteria killed in a given culture is determined by the distribution of bacteria 
of varying resistance to the radiation and is not due to the probability of hitting 
a vital spot in a given organism by a photon.’’ Nevertheless, this experiment 
was designed to determine the actual effectiveness of the ultraviolet device herein 
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described under the least artificial conditions. This was attempted under con- 
ditions which embodied certain features which may be encountered in the vari- 
ous clinical applications other than in endodontic procedures where it is ap- 
parently quite effective. 

It seems especially desirable to employ the device immediately after silicone 
or oil sterilization as these fluids persist in creeping over the surfaces of the 
handpiece as a thin film and easily pick up dust and air-borne bacteria, if un- 
protected. During the intermittent use of the handpiece, on the same patient, 
it should repeatedly be inserted in the device. In surgical procedures the 
straight handpiece is most commonly employed; however, with the aid of an 
assistant the changing of burs constitutes no problem. The dentist holds the 
handpiece and inserts the bur while the assistant stabilizes the pulley wheel and 
secures the bur. The assistant may present the surgeon with the handpiece, 
removing it by the pulley wheel, and may similarly receive and reinsert it. 





Fig. 10. Fig. 11. 


Fig. 10.—This demonstrates the simple removal of the handpiece by the pedal elevation 
of the plastic door during an operative procedure. 
. Fig. 11.—The use of the device in oral surgery demonstrates the operator's ability to 
maintain lip retraction while removing the handpiece by a single deft movement. 





As previously indicated, the all-day operation of the lamp is not generally 
advised from the standpoint of lamp economy. However, the cost for operating , 
a lamp continuously over an eight-hour period does not exceed one cent a day. 

It should be remembered that the suppression of the bacteria by the use 
of ultraviolet light is only exerting its effect on the surface. A grossly con- 
taminated handpiece is best sterilized by the method of Crowley and Ostrander*® 
and its sterility maintained before and during any operation by the use of the 











1578 VICTOR H. DIETZ 


ultraviolet device. The use of subsequent dry heat sterilization, as described 
herein, was merely a requisite experimental procedure. Once saturated with 
liquid silicone, dry heat sterilization for approximately ten subsequent times 
has not been found injurious. This attests to the maintenance of high viscosity 
by silicone at 160-170° C. for a period of two hours. This contrasts sharply with 
the findings of Harvey, LeMay, and Shuttleworth® who, in reference to the 
dry heat sterilization of handpieces, lubricated with ordinary oil or grease, 
stated : ‘‘Relubrication is then necessary.’’ 

The opening and closing of the door of the ultraviolet device is of no con- 
sequence as to the possibility of bacterial contamination from the air. Air-borne ; 
bacteria are quite dry and unprotected, and as such are immediately destroyed 
upon being wafted into an ultraviolet stream. The intensity of the lamp ‘‘is 
sufficient for almost instantaneous destruction of bacteria introduced by the 
opening and closing of the cabinet door. . . ,’’ therefore, ‘‘a 4-watt germicidal 
lamp provides ultraviolet intensities on the instrument surfaces ranging from 
0.5 to 1.0 watt per square foot.’’® 

The Bacillus subtilis and its allied species are ubiquitous air inhabitants 
and it is of interest that Schreiber,® as early as 1896, demonstrated that the 
B. subtilis was unable to form spores when exposed to direct sunlight for one 
hour. This early work marks one of the first experiments with ultraviolet light 
in the guise of sunlight. His procedure was very good for his time as he 
eliminated the infra-red and other heat wave effects by placing cultures in the 
active stage of growth in tubes that were partially immersed in running water. 
In respect to the vegetative forms he found that their content became granular, 
the protoplasm contracted, and involution forms appeared. Modern investi- 
gators have substantiated these findings while working with ultraviolet light. 
The Bacillus subtilis is one of the most resistant of the air-borne bacteria to 
ultraviolet radiation and yet it readily succumbs at intensities not much greater 
than those required for Escherichia coli which is the organism considered as most 
representative of average resistance. Wherever there is considerable human 
traffic there is a profound increase in the transient air flora from the human 
source. Generally, it may be said that these bacteria are more readily destroyed 
than is the representative Escherichia coli. 

Burket,* using a commercial ultraviolet cabinet designed for destroying 
bacteria upon dental instruments and burs, found, under the conditions of his 
experiment, that the apparatus was ‘‘. . . bactericidal for the usual] oral flora 
(saliva), and pure cultures of beta streptococcus, Staphylococcus aureus and 
albus, Escherichia coli, and Bacillus subtilis including spore forms. Radiation 
for thirty minutes of blood agar plates streaked with eighteen-hour cultures of 
these organisms prevented growth.’’ Burket concluded that ‘‘improvements 
in design of the ultraviolet generator, the sterilizing cabinet, and the burr 
holder may result in a more efficient instrument which would be practical for 
the sterilization of dental burrs.’’ 

In the author’s experience, ultraviolet light is quite inadequate for the 
sterilization of ‘‘clogged’’ burs and certain other dental instruments. In fact, 
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the utilization of bactericidal rays has nothing to recommend them for those 
instruments that we are able to sterilize by comparatively simple, rapid, and 
absolutely positive methods. The handpiece alone remains an exception, and 
the auxiliary use of ultraviolet light is especially desirable. 

Numerous workers have reported sensational results with similar intensities 
of ultraviolet light when applied to a great number of variable procedures. 
Such reports maintain the complete destruction of bacteria, or, at least, a so- 
called 99 per cent kill, in a matter of seconds rather than minutes or even an 
hour. Unfortunately, no such spectacular results can ag yet be reported with 
the present device. However, the data herein reported are relentlessly factual 
for just one thing, the survival of some bacteria. The streptococci and staphylo- 
cocci are readily destroyed, and these are of chief concern in pulp infections and 
also in mixed infections involving the dental apparatus. Public health officers 
recommending ultraviolet cabinets for the ‘‘sterilization’’ of glassware in public 
dining establishments realize that ultraviolet intensities must be of considerable 
magnitude to ‘‘burn through’’ lipstick smudges occasionally remaining after 
the otherwise thorough mechanical washing of cups and glasses. Similarly, 
this device must be potentiated to such an extent that the apparent protective 
effect of saliva is immediately annihilated and that the initial stimulatory effect 
upon bacteria is reduced to only a few seconds. 


Summary 


1. An ultraviolet device, attached to the dental unit, has been described 
for the destruction of bacteria upon the contaminated dental handpiece. 

2. The device serves a secondary function by deodorizing oils and greases 
used for the lubrication of handpieces. It may also be used as an aid in deodor- 
izing the dental office. 

3. After two years’ clinical trial, during which time the device was fre- 
quently used all day, there has been no harm to the operator, or any of the pa- 
tients, due to the escape of the ultraviolet rays incident to opening and closing 
the door. 

4. Grossly contaminated handpieces showed a 99 per cent reduction of the 
surface bacteria in approximately one hour of irradiation. 

5. A new method is described for experimentally contaminating dental 
handpieces which affords greater consistency in the distribution and density of 
organisms. This method also enables a control handpiece to be used in each 
instance. 

6. It has been demonstrated that periods of irradiation of thirty seconds 
or less may not only stimulate the proliferation of bacteria but also are ap- 
parently capable of inhibiting some bactericidal factor in the saliva. 

7. A six months’ clinical trial indicated that this device was quite efficient 
in a series of endodontic procedures in which instance the rubber dam was al- 
ways applied. 

8. After the use of a positive method of sterilizing the handpiece, the de- 
vice may be used in operative and surgical procedures for the purpose of sup- 
pressing contamination before and during use on a patient. 
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9. From a practical standpoint, this device is very simple to use in any 
dental procedure and constitutes not the slightest encumbrance thereto. 

10. All mechanical features are now completely satisfactory and a new 
extremely powerful device is contemplated which should afford a 99 per cent 
kill of surface bacteria in not more than one or two minutes. 
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A CRITICAL EVALUATION OF THE WORK OF DREIZEN AND 
ASSOCIATES ON THE BROWN DISCOLORATION 
OBSERVED IN CARIES 


Wy. E. Huron, Px.D., anp JAMES NucKko..s, D.D.S., San Francisco, CAuir. 


N A recent note to OraL Surcery, ORAL MeEpICcINE, AND ORAL PATHOLOGY, 

Dreizen and Spies! made a further contribution to the study of the brown 
pigment observed in caries. It would seem to be time to attempt critical 
evaluation of this work so that unwarranted conclusions need not be drawn by 
those who are unacquainted with the problem. 

In 1949 Dreizen and associates? reported the production of yellow-brown 
pigment in noncarious tooth crowns by the action of methyl glyoxal and of 
acetyl carbinol on tooth substance. The pigment was obtained after incubation 
of partially decalcified portions of the crowns at 37° C. for seventy-two hours 
in a 30.4 per cent aqueous solution of methyl glyoxal and in undiluted acetyl 
earbinol. Assuming that these compounds were the ordinary intermediates of 
carbohydrate metabolism, these workers suggested that the brown pigment 
observed in caries might be a result of carbohydrate breakdown. 

There is a large body of literature which has accumulated in the past 
twenty years indicating that methyl glyoxal and acetyl carbinol are not usual 
intermediate compounds in carbohydrate metabolism. (See Baldwin’ for an 
introduction to the subject.) In addition, the work of Fosdick and asso- 
ciates* *»* 7 ig good evidence that oral microorganisms, including lactobacilli, 
break down carbohydrates by a scheme which does not involve methyl glyoxal 
and acetyl carbinol, nor have these compounds been isolated from carious teeth. 
In order to substantiate the suggestion of these authors, it would appear to be 
necessary to determine the concentrations of the so-called carbohydrate break- 
down products in the carious lesion and to repeat the work under conditions 
which more nearly simulate the natural. It is certain that concentrations 
approaching 30 per cent methyl glyoxal and 100 per cent acetyl carbinol do 
not oceur in the carious lesion. One may anticipate with some confidence that 
under less artificial conditions, little or no reaction would take place. 

In a second paper Dreizen and associates* stated that their synthetically 
produced pigment was similar in elementary composition to certain natural 
pigments. It is well known that it is impossible to state that complex organic 
compounds are identical, even if superficially similar, on the basis of elementary 
composition alone. It would appear to be necessary to have data of a different 
nature before concluding that the synthetic and natural pigments are identical. 


From the University of California, College of Dentistry. 
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In the note cited above, Dreizen and Spies’ reported that certain cultures 
of oral microorganisms produced pigments in the partially decalcified crowns 
of nonearious human teeth. This note implied that the pigments might have 
been produced by a nonenzymatic browning reaction between tooth protein and 
intermediates of carbohydrate metabolism instead of a melanin formation. It 
was not shown, however, that the conditions of the experiment were such as to 
produce a nonenzymatic browning nor was any attempt made to identify the 
pigment with the products of such a browning reaction. In addition, it was not 
shown that the bacteria did not hydrolyze the tooth protein, nor that, under the 
experimental conditions, the pigment was not formed from amino acids by 
some mechanism other than nonenzymatic browning. 

Thus far the work of Dreizen and associates is scarcely suggestive. It 
would seem necessary for them to carry out some adequately controlled experi- 
ments under conditions more nearly simulating those found in nature, as well 
as a somewhat more thorough investigation of the phenomenon with which they 
are dealing. In the absence of data from such experiments and investigations 
it would seem that this work has little, if any, application to the problem of 
tooth decay. 
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Professional News Items 


American Association of Endodontists 


The next annual meeting of the American Association of Endodontists will be held 
at the Hotel Stevens, Chicago, Jil., on Feb. 3 and 4, 1951. 
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in medicine and dentistry, 613 
disease of mucous membrane of 
mouth, 35 
Bronchiectasis, in recent advances in diag- 
nosis and treatment of diseases 
of chest, 892 
Burns, in diseases of hands and nails, 292 


Bowen’s 


C 


Cahn, Lester R., honored, 1210 
Calculus, subgingival, relation of inner 
border of, to zone of disinte- 
grating epithelial attachment 
cuticle, 1125 
Cancer of gingiva, surgical treatment of, 
987 
of tongue, review of 405 cases of, treated 
with roentgen therapy during 
a 20 year period, 560 (Abst.) 
Carcinoma, in diseases of hands and nails, 
327 
in situ, 1447 
of antrum, 138 (Abst.) 
of lip, results of treatment 
(Abst. ) 
primary, of lung, in recent advances in 
diagnosis and treatment of dis- 
eases of chest, 895 
brown discoloration observed in, 
critical evaluation of work of 
Dreizen and associates on, 1582 
dental, bilateral occurrence of. Study in 
Oregon State College freshman 
students, 1206 
discussion of natural occurrence of, and 
its experimental production of 


of, 954 


Caries, 


true caries in animals, 125 
(Abst. ) 

in archaeological skulls, comparative 
investigations into occurrence 
of, 532 (Abst.) 

in Oregon, geographic variations of. 


III. Consideration of influence 
of some environmental factors 
on caries experience of native 
born and reared school chil- 
dren in two regions, 481 





SUBJECT INDEX 


Caries, dental—Cont’d 
laboratory methods for assessing sus- 
ceptibility to. Part I. Effect 
of variations in technique, 552 
(Abst.) 
some observations on dental conditions 
in Papua, New Guinea, 1947, 
with special reference to, 1336 
(Abst.) 
tests for susceptibility to, 129 (Abst.) 
frequence in archaeological skull ma- 
terial, comparative investiga- 
tions on, 941 (Abst.) 
osteosclerosis, osteoradionecrosis, and, in 
effect of irradiation on develop- 
ing dental system of Syrian 
hamster, 1475 
Carious destruction, histochemical observa- 
tions on enamel and dentine 
undergoing, 1283 
Carotid plexus, accidents endangering life, 
due to stimulation of, 536 
(Abst.) 
Cervical metastasis, in surgical treatment 
of cancer of gingiva, 995 
Chemical structure of teeth, contribution to 
study of, 1338 (Abst.) 
Chemistry of pulpal paste (calcium zincate 
compound formed), in partial 
pulpectomy, accepted  treat- 
ment for primary and young 
permanent teeth, 501 
Chemotherapeutics and antibiotics in den- 
tistry, 1247 
Chest diseases, contagious, problem in prac- 
tice of dentistry, 900 
recent advances in diagnosis and treat- 
ment of, 889 
Chewing gum, mint, contact allergy due to, 
1145 


| **Child, whole,’’ growth of, in relation to 


dental problems, 427 
Forsyth Dental Infirmary for; 

ethyl chloride: use at, 1260 
in two regions, native born and reared, 
consideration of influence of 
some environmental factors on 
caries experience of; geo- 
graphic variations of dental 
earies in Oregon, 481 
roentgenography as applied in, 
58 


Children, 


periapical 


Chloromycetin, in chemotherapeutics and 
antibiotics in dentistry, 1251 

in surgical infections, 949 (Abst.) 
Cleft lip and palate: some technical pro- 
cedures used in its treatment, 





with especial reference to clos- 
ure of complete cleft of an- 
terior half of palate, 562 
(Abst.) 
palate and harelip, especially; biochemi- 
eal factors in possible develop- 
ments of malformations of oral 
tissues, 12 
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Cleft palate—Cont’d | Cyst, dermoid, 740 
dental planning in patients with, 956 | mandibular dentigerous, 868 
(Abst. ) | periodontal, in ramus of mandible, 736 
hypoplasia of mandible (Pierre Robin | radicular, case report of sciatic pains 
syndrome) with, 421 relieved by removal of, from 


Clefts of face and jaws, coexistence of | maxilla, 1018 
yhysic nd ments ts | Cy . D 
physical a ital defects | Cysts, mucous, 425 


saad with, 140 (Abst.) odontogenic and fissural, diagnosis and 
Clinical considerations of temporomandib- treatment of, 961 

ular disease, in temporoman- of jaws, dentigerous, with unerupted 

dibular joint disease (con- teeth, 860 

cluded), 75 (Collective rev.) salivary, and stones, diagnosis and treat- 
dermatoses, in diseases of hands and ment of, 1087 

sle oC . 

nails, 291 thyroglossal, and sinuses, 536 (Abst.) 

diagnosis of dermatological lesions of Cytology study of cornification of oral mu- 

face and oral cavity. II, 750 F F cosa in women, 1516 
medicine, applications in; implications of 

atomic energy in medicine and D 


dentistry, 606 
Cold, common, in contagious chest diseases, Deciduous teeth, = principles and tech- 
problem in practice of den- nique of exodontia, 1225 
tistry, 900 persistent, 942 (Abst.) 
Collagen diseases, in clinical diagnosis of | Deficiency, dental, effect of, on mastication 
dermatological lesions of face and food preference, 674 
and oral cavity. II, 750 vitamin B complex, oral aspect of, 1299 


Collective review. Bacteremias of dental (Collective rev.) 





origin. I. Review of litera- | Deformities, malformations and, of jaws, 
ture, 519 138, 561, 956 (Absts.) 
II, Study of factors influencing | Demerol premedication in ambulatory pa- 
occurrence and detection, 923 tient, 1159 
oral aspect of vitamin B complex de- | Dens in dente, 234 (Abst.) 
ficiency, 1299 double, in bilateral rudimentary super- 
temporomandibular joint disease (con- numerary central incisors 
cluded), 75 (mesiodens), 722 
Colorado Dental Foundation, Fourth Annual | Dental anatomy, 118 (B. rev.) 
Seminar of, 812 Congress, Eleventh Australian, proceed- 
Condylar fractures, transosseous wiring fix- | ings of, 119 (B. rev.) 
ation of, with infrafacial in- | handpiece surfaces, contaminated, ultra- 
cision, 284 violet device for destruction of 


Condyle, head of, question of so-called hy- ; bacteria on, 1455, 1565 
pertrophy of, 141 (Abst.) origin, bacteremias of. I. Review of lit- 
mandibular, benign hyperplasia of, 134 _ erature, 519 (Collective rev.) 
(Abst. ) 7 II. Study of factors influencing oc- 

a ; 9 

hypermobility of, in anatomy of tem- pe oe Mg ol a 923 
poromandibular joint, 1534 ( . 


spread of infection of, 1407 
picture of spontaneous parathyroid in- 


neck of, and zygoma, fracture of, 1505 


Congenital hypoplasia and hypocalcification sufficiency, 396 
of enamel, case reports of, 1275 practice, nationwide survey of, 517 
malformations of ear and mandible, 1115 problems, growth of ‘‘whole child’’ in 
Cornification of oral mucosa in women, cy- relation to, 427 
tology study of, 1516 Seminar, Seventh Annual, dates set, 1085 
Costen’s syndrome complex, 957 (Abst.) | Dentigerous cyst, mandibular, 868 
Cough, in recent advances in diagnosis and eysts of jaws with unerupted teeth, 860 
— of diseases of chest, | Dentinal matrix, report of case of hypo- 
; plasia of dentine characterized 
Curette or resect? 133 (Abst.) | largely by relative failure in 
Cuspid, inferior, in principles and technique formation of, 1269 
of exodontia, 405 Dentine, enamel and, undergoing carious 
Cyanosis and chromatic changes, signs of, destruction, histochemical ob- 
in nitrous oxide anesthesia and servations on, 1283 
analgesia, 208 hypersensitive, 1138 
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Dentistry, history of, introduction to, 1332 
(B. rev.) 
medicine and, implications of atomic en- 
ergy in. I. Radioactive iso- 
topes as research tools, 598 
II. Applications in clinical medi- 
cine, 606 
III. Applications in 
bones and teeth, 613 
practice of, contagious chest diseases, 
problem in, 900 
Dentures, relieving pain caused by, 31 
Dermatitis, complicated compound contact, 
in diseases of hands and nails, 
338 
contact, from procaine penicillin, 
(Abst.) 
uncomplicated primary irritant, in dis- 
eases of hands and nails, 337 
venenata, in diseases of hands and nails, 
334 


study of 


1340 


Dermatologic drugs, old, which should be 

retained, 1341 (Abst.) 

Dermatological lesions of face and oral 

cavity, clinical diagnosis of. 
II, 750 
Dermatomyositis, in clinical diagnosis of 
dermatological lesions of face 
and oral cavity. II, 754 
Dermatoses, clinical, in diseases of hands 
and nails, 334 
occupational, in diseases of hands and 
nails, 342 
some, aureomycin in treatment of, 1340 
(Abst.) 
Dermoid cyst, 740 
Developing dental system of Syrian ham- 
ster, effect of irradiation on, 
1468 
Development of jaws, hindrance and fur- 
therance of, 561 (Abst.) 
tooth, interdependence of tissues in, 235 
(Abst.) 
‘‘Deviation’’ from normal in face and 
teeth, assessment of degree of, 
446 

Diagnosis, 122, 940 (Absts.) 

Dietary supplements of fluorides, in use of 
fluorides in practice of dental 
medicine, 625 

sodium (diphenylhydantoin  so- 
dium), hyperplasia of gums 
due to use of, 545 (Abst.) 

Discoloration, brown, observed in caries, 
critical evaluation of work of 
Dreizen and associates on, 1582 

temporomandibular joint (con- 
cluded), 75 (Collective rev.) 

Diseases, associated, 562 (Absts.) 
contagious chest, problem in practice of 

dentistry, 900 
neurological, of face, 141, 957 (Absts.) 


Dilantin 


Disease, 
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Diseases—Cont’d 
of chest, recent advances in diagnosis and 
treatment of, 889 
of hands and nails, 289 
of mandibular joint, 561, 1349 (Absts.) 


Disharmonies, occlusal, in anatomy of tem- 
poromandibular joint, 1534 
Disintegrating epithelial attachment cuticle, 
zone of, relation of inner bor- 
der of subgingival calculus to, 
1125 
Dislocation, unreduced, of mandibular joint 
following eclampsia: report of 
surgically treated case, 1010 
Dislocations, fractures and, of jaws, 133, 
554, 947, 1345 (Absts.) 
Doctor, how to become, 118 (B. rev.) 
Dreizen and associates, critical evaluation 
of work of, on brown discolora- 
tion observed in caries, 1582 
Drug implantation, surgery and, improving 
mandibular ridge form by 
means of, 1096 


Drugs, newer, untoward effects of, 1343 
(Abst.) 

Dwarfism, hypophyseal, rare form of, with 
diffuse scleroderma, 1336 
(Abst.) 


Dysgerminoma, metastatic, of mandible, 
118 


E 


Ear and mandible, congenital malformations 
of, 1115 
Eclampsia, unreduced dislocation of man- 
dibular joint following: report 
of surgically treated case, 1010 
nummular, in diseases of hands 
and nails, 343 
Eezematoid eruptions, in diseases of hands 
and nails, 330 
Edentulous mouths, operation for oblitera- 
tion of labioalveolar promi- 
nence in, in improving man- 
dibular ridge form by means 
of surgery and drug implanta- 
tion, 1101 
Electromagnet as aid in removal of trau- 
matically impacted metallic 
fragment from body of man- 
dible in vicinity of mandibular 
canal, 169 
dentine undergoing carious 
destruction, histochemical ob- 
servations on, 1283 
hypocalcification of, congenital hypo- 
plasia and, case reports of, 
1275 
lamella in molar tooth of white rat, in- 
vasion of, by neutrophilic 
granulocytes, 233 (Abst.) 


Eezema, 


Enamel and 
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Endocarditis, subacute bacterial, etiology | 
of: similarity between etio- 
logical agents and organisms 


found in oral cavity, in bae- 
teremias of dental origin, 520 
(Collective rev.) 
Endocrine disturbances (lipophile, dys- 
trophia, myxedema), damages 
due to overstress of mastica- 
tory system caused by, 536 
(Abst. ) 
946 (Absts.), 256, 498, 802, 
1070, 1279, 1455, 1565 
in chemotherapeutics and antibiotics in 
dentistry, 1253 | 


Endodontia, 





Endodonties, chloromycetin-streptomycin 


therapy in, 1279 

Endodontists, American Association of, 74 

Endothelial myeloma, 1031 

Epithelioma of lower lip, 137, 559 (Absts.) 

Erectile cavernous hemangioma of masseter 
muscle, 1509 





Esophageal problems, loose dentures 
566 (Abst.) 
Ethyl chloride: use at Forsyth Dental In- 
firmary for Children, 1260 
Exodontia, 132 (Absts.) 
in chemotherapeutics and antibiotics in 
dentistry, 1253 


as, 


principles and technique of, 3, 148, 273, 
405, 569, 693, 843, 997, 1104, 

1225, 1355, 1481 

Extraction hemorrhage, postoperative den- 
tal, associated with liver dam- 


age, 1121 
of inferior teeth, technique for, 
ples and technique of exo- 


ov7* 


| 

| 

| 

in princi- 

dontia, 273 


F 
Face and jaws, acute infections about, 813 | 
and oral cavity, clinical diagnosis of | 
dermatological lesions of. II, 


750 
and teeth, assessment of degree of ‘‘ devi- 
ation’’ from normal in, 446 


contribution to hemihypertrophy and 
hemiatrophy of, 139 (Abst.) 


neurological diseases of, 141, 957 (Absts.) 


Familial incidence, multiple, brief review 





and case report of; partial 
anodontia, 63 
. . : . ° ° | 
Fetuses, distribution of inferior alveolar | 


nerve in, 1151 
Fibroma of tuberosity of maxilla, 33 
Fibromyxoma of mandible, 732 
Fibrous dysplasia, monostotic, 1347 (Abst.) | 
Fissural cysts, odontogenic and, diagnosis 
and treatment of, 961 


1595 


chronic, plastic closure of, al- 
veolar antral traumatic per- 
forations and, presenting im- 
proved technique, 410 
Fixation, transosseous wiring of condylar 
fractures, with infrafacial in- 
cision, 284 
Flaps with round pedicle, technique of for- 
mation of, 958 (Abst.) 
Fluorides, use of, in practice of dental medi- 
cine, 622 
Fluorine, in selected waters, short note on, 
1337 (Abst.) 
metabolism, contribution to study of, 943 


Fistulae, 


(Abst. ) 

Folic acid treatment of case of prolonged 
acute gingival hemorrhage, 
1400 


bodies, removal of retained roots 
and, 591 
body, case report of tooth substance com- 


Foreign 


pletely developed about, 941 
(Abst. ) 
Forsyth Dental Infirmary for Children, 


ethyl chloride, use at, 1260 
Fracture, bilateral, of anterior part of man- 
dible, 875 
complicated, of mandibular symphysis, 27 
of jaw and trauma of brain, 554 (Abst.) 
of maxillary tuberosity, in principles and 
technique of exodontia, 1355 
of neck of condyle and zygoma, 1505 
Fractured maxilla, reduction and immobili- 
zation of, by weight traction, 
1497 
Fractures and dislocations of jaws, 133, 554, 
947, 1345 (Absts.) 
condylar, transosseous wiring fixation of, 
with infrafacial incision, 284 
jaw, and methods of treatment, 1211 
internal wire immobilization of, 
(Abst. ) 
of mandible, old condylar, bite blocks 
used to treat cases of, 133 
(Abst.) 
Freeman, Robert T., Dental Society, Inc., 
of District of Columbia, 1297 
Fungus diseases, in contagious chest dis- 
eases, problem in practice of 
dentistry, 905 
infections, in diseases of hands and nails, 


9 


554 


G 


Genetics, teeth and caries, 125 (Abst.) 

Geographic variations of dental caries in 
Oregon. III. Consideration of 
influence of some_ environ- 
mental factors on caries ex- 
perience of native born and 
reared school children in two 
regions, 481 
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Gingiva, cancer of, surgical treatment of, 
987 
human, keratinization of, in menstrual 
cycle and menopause, 504 
in hypertensive patient, unusual case of 
spontaneous hemorrhage from, 
1513 
Gingival contours, physiologic, development 
of, by gingivoplasty, 879 
hemorrhage, prolonged acute, folic acid 
treatment of case of, 1400 
tissues, histologic changes of, in health 
and periodontal disease, 1194 
Gingivitis, ulcerative necrotizing (Vincent’s 
infection), topical application 
of aureomycin for treatment 
of acute phase of, 1148 
Gingivoplasty, development of physiologic 
gingival contours by, 879 
Gingivostomatitis, herpetic, in virus dis- 
ease of mouth, 1177 
Goiter, lingual, 948 (Abst.) 
Gramicidin, tyrocidin and, in chemothera- 
peutics and antibiotics in den- 
tistry, 1248 
Granuloma inguinale of mouth and geni- 
talia, 542 (Abst.) 
Granulomata, experimental apical, produc- 
tion of, in Syrian hamster, 807 


H 


surfaces, contaminated dental, 

ultraviolet device for destruc- 

tion of bacteria on, 1455 

Hand-Schiiller-Christian disease and eosino- 

philic granuloma of skull, 957 
(Abst. ) 
Hands and nails, diseases of, 289 
Harelip and palatine fissure, 140 (Abst.) 
cleft palate and, especially; biochemical 
factors in possible develop- 
ments of malformations of oral 
tissues, 12 
to genesis of, 563 (Abst.) 

Health and periodontal disease, histologic 
changes of gingival tissues in, 
1194 

disease, rheumatic, evaluation of 
general anesthesia for, 631 

Hemangiofibroma (pregnancy tumor), 1382 

Hemangioma, erectile cavernous, of masseter 

muscle, 1509 
Hematogenous osteomyelitis, acute, of man- 
dible, 22 
Hemophiliac: pre- and postoperative treat- 
ment, 1377 
Hemorrhage, gingival, prolonged acute, folic 
acid treatment of case of, 1400 
postoperative dental extraction, associ- 
ated with liver damage, 1121 
spontaneous, unusual case of, from gin- 
giva in hypertensive patient, 
1513 


Handpiece 


Heart 
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Hemostatic agents, absorbable, 356 

Herpes labialis, in virus disease of mouth, 
1179 

zoster, in virus disease of mouth, 1179 
paralysis of cranial nerves complicat- 
ing, 142 (Abst.) 

Histochemical observations on enamel and 
dentine undergoing carious 
destruction, 1283 

Histopathology, in ameloblastoma, 159 

History of dentistry, introduction to, 1332 
(B. rev.) 

Hodgkin’s disease, in clinical diagnosis of 
dermatological lesions of face 
and oral cavity. II, 774 

Hypercapnia, in some basic physiological 
aspects of anesthesia, 1433 

Hypercementosis, in principles and 
nique of exodontia, 1108 

Hyperostoses, infantile cortical, 127 (Abst.) 


tech- 


Hyperoxia, in some basic physiological as- 
pects of anesthesia, 1431 

Hypersensitive dentine, 1138 

patient, unusual case of spontaneous 

hemorrhage from gingiva in, 

1513 

Hypocalcification of enamel, 
hypoplasia and, 
of, 1275 


congenital 
ease reports 


| Hypoplasia of dentine, report of case of, 
characterized largely by rela- 


tive failure in formation of 
dentinal matrix, 1269 
of mandible (Pierre Robin syndrome) 
with complete cleft palate, 421 
Hypothyroidism, propylthiouracil, in albino 
rat, 235 (Abst.) 


I 


Illinois, University of, postgraduate course 
in basic sciences, 1210 


Immobilization, reduction and, of fractured 
maxilla by weight traction, 
1497 

third molars, roentgenographic 
technique for, 462 


multiple familial, brief review 
and case report of; partial ano- 
dontia, 63 


bilateral rudimentary supernu- 
merary central (mesiodens), 
double dens in dente in, 722 
of mandible, deciduous and permanent 
supernumerary, 123 (Abst.) 
Industrial Dentists, American Association 
of, annual convention, Hotel 
Sherman, Chicago, Illinois, 
April 25, 26, and 27, 1950, 517 


Impacted 


Incidence, 


Incisors, 








SUBJECT 


Infected pulpless teeth, treatment of peni- 
cillin-streptomycin resistant or- 
ganisms in root canais of, 802 
of penicillin-streptomycin in 
treatment of, 1070 
Infection, focal, 944 (Abst.) 
progress in diagnosis and treatment of, 
555 (Abst.) 
in diseases of hands and nails, 297 
of dental origin, spread of, 1407 
oral, treatment of, 204 
tooth, and spina] joint disease in medieval 
Denmark, 532 (Abst.) 
Infections, acute, about face and jaws, 813 


use 


of oral cavity and jaws, pharmaco- 
therapy of, 944 (Abst.) 
Infectious mononucleosis, in virus disease 


of mouth, 1180 

Irradiation, effect of, on developing dental 
system of Syrian hamster, 1468 

Irritants, primary cutaneous, in diseases of 
hands and nails, 333 

Isotopes, radioactive, as research tools; im- 
plications of atomic energy in 
medicine and dentistry, 598 


Italian Convention on Stomatology, 404 


J 


Jaw, double, in case of anencephaly with 
epignathus, 139 (Abst.) 


fracture of, in principles and technique 
of exodontia, 1485 


fractures and methods of treatment, 1211 
influence of teeth, masticatory act, and 
mobility on development of, 
140 (Abst.) 
osteoradionecrosis of, 582 
-surgery, use of fascia in, 563 (Abst.) 
in hamsters, experimental pro- 
duction of, 262 
Jaws, dentigerous cysts of, with unerupted 
teeth, 860 
face and, acute infections about, 813 


tumors 


fractures and dislocations of, 133, 554, 
947, 1345 (Absts.) 
general skeletal diseases affecting, 957 
(Absts.) 
malformations and deformities of, 138, 
561, 956 (Absts.) 
osteomyelitis of, 950 (Absts.) 
Joint disease, temporomandibular (con- 
cluded), 75 (Collective rev.) 


temporomandibular, anatomy of, 1521 


K 


Keratinization of human gingiva in men- 
strual cycle and menopause, 504 


| 
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L 


Laboratory procedures, in diseases of hands 
and nails, 291 
Lactobacilli, oral, note on production of 
yellow-brown pigment in or- 
ganic matrices of noncarious 
human teeth by, 686 
Lactobacillus acidophilus in saliva, study 
of two methods for counting; 
salivary bacteria, 1078 
Lesions, dermatological, of face and oral 
cavity, clinical diagnosis of, 
750 
Leucemia, aleucemic, 1142 
cutis, in clinical diagnosis of dermato- 
logical lesions of face and oral 
cavity. II, 770 
Leukoplakia of tongue, buccal mucosa and 
lips; syphilis, 541 (Abst.) 
Lichen planus and/or lupus erythematosus 
of lips and tongue. Oriental 
sore of forearm; case for diag- 
nosis, 542 (Abst.) 
limited to oral mucosa, 538 (Abst.) 
Lighting equipment, in simplified clinical 
photography, 671 
Lip, lower, chronic fissure of, 138 (Abst.) 
epithelioma of, 137 (Abst.) 
Ollier’s autoplast for purpose of total 
excision of, 953 (Abst.) 
Liver damage, postoperative dental extrac- 
tion hemorrhage associated 
with, 1121 
Louisville, University of, School of Den- 


tistry, internship offered by, 
272 

Lupus erythematosus, discoid, in clinical 
diagnosis of dermatological 
lesions of face and oral cavity. 
II, 758 


disseminated, in clinical diagnosis of 
dermatological lesions of face 

and oral cavity. II, 755 
Lymphosarcoma, in clinical diagnosis of 
dermatological lesions of face 

and oral cavity. II, 777 

of mouth of metastatic origin, 492 


M 


Malformations and deformities of jaws, 138, 
561, 956 (Absts.) 
congenital, of ear and mandible, 1115 
of oral tissues, especially cleft palate and 
harelip, biochemical factors in 
possible development of, 12 
Malocclusion with resultant arthralgia and 
dise arrangement, in temporo- 
mandibular joint disease (con- 
cluded), 81 (Collective rev.) 
acute hematogenous osteomye- 
litis of, 22 


Mandible, 
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Mandible—Cont ’d 
anterior part of, bilateral fracture of, 875 
dislocation of, in principles and _ tech- 

nique of exodontia, 1481 

congenital malformations of, 

1115 

ectopically placed parotid gland in, 1372 
electromagnet as aid in removal of trau- 
matically impacted metallic 
fragment from body of, in 
vicinity of mandibular canal, 
169 
excessive underdevelopment of, as cause 
of death, 138 (Abst.) 
fibromyxoma of, 732 
hypoplasia of (Pierre Robin syndrome), 
with complete cleft palate, 421 
metastatic dysgerminoma of, 1184 
periodontal cyst in ramus of, 736 
significance of extraoral roentgenography 
of, in general practice, 1168 
Mandibular dentigerous cyst, 868 
joint, diseases of, 561, 1349 (Absts.) 
surgical operations on, with regard to 
articular disc, 1349 (Abst.) 
unreduced dislocation of, following 
eclampsia: report of surgically 
treated case, 1010 
form, improving, by means of 
surgery and drug implantation, 
1096 
symphysis, complicated fracture of, 27 

Masseter muscle, erectile cavernous heman- 
gioma of, 1509 

Mastication and food preference, effect of 
dental deficiency on, 674 

muscles of, in anatomy of temporoman- 
dibular joint, 1527 

Maxilla, case report of sciatic pains re- 
lieved by removal of radicular 
cyst from, 1018 

fibroma of tuberosity of, 33 

fractured, reduction and immobilization 
of, by weight traction, 1497 

fractures of, 948 (Abst.) 

Maxillary sinus area, diagnosis and surgery 
in, 713 

Maxillofacial radiography, 1540 

Medical etymology, 118 (B. rev.) 

Medicine and dentistry, 
atomic energy in. I. 
active isotopes as 
tools, 598 

II. Applications in clinical medi- 
cine, 606 
III. Applications in 
bones and teeth, 613 
dental, use of fluorides in practice of, 622 
oral, 126, 538, 943, 1339 (Absts.), 35, 204, 
289, 427, 598, 750, 889, 1041, 
1138, 1247, 1390 
second Mid-Atlantic States Seminar in, 
Nov. 5 to 10, 1950, 403 


ear and, 


ridge 


implications of 
Radio- 
research 


study of 








SUBJECT INDEX 


bone, normal, of 
mental evaluation 
of absorbable 
agents in, 356 


dog, experi- 
of reaction 
hemostatic 


Medullary 


Melkersson-Rosenthal syndrome, 141 (Abst.) 
Menopause, menstrual cycle and, keratiniza- 
tion of human gingiva in, 504 
Menstrual cycle and menopause, keratiniza- 
tion of human gingiva in, 504 
Mercury are lamps, fundamental principles 
of, in ultraviolet device for 
destruction of bacteria on con- 
taminated dental handpiece 
surfaces, 1460 
Metabolic disturbances, in diseases of hands 
and nails, 350 
Metallic fragment, traumatically impacted, 
electromagnet as aid in re- 
moval of, from body of man- 
dible in vicinity of mandibular 
canal, 169 
Metastatic dysgerminoma of mandible, 1184 
Mexican Association of Stomatologists, 1297 
Microorganisms, other anaerobic, spiro- 
chetes and, isolated from hu- 
man mouth, effects of storage 
in CO,-ice on viability of, 1557 
Microscopic observations in production of 
experimental apical granulo- 
mata in Syrian hamster, 807 
Microscopy, results of, in absorbable hemo- 
static agents, 362 
Miliary dissemination, case of oral tubercu- 
losis associated with cheesy 
conglomerate tuberculosis of 
prostate terminating in, 1390 
Mint chewing gum, contact allergy due to, 
1145 
Mixed tumors of dental origin, 179 
of pterygomaxillary space, 1366 
Molars, first permanent, mortality and mor- 
bidity of, in freshman college 
students, 250 
human upper, enamel pearls and drops 
in, 136 (Abst.) 
first and second, in 
and technique of 
693 
in principles and technique of 
exodontia, 843 


inferior principles 


exodontia, 
third, 


superior first and second, in principles 
and technique of exodontia, 3 
in principles and technique of 
exodontia, 148 
impacted, roentgenographic 
nique for, 462 
Moniliasis, 546 (Abst.) 
in diseases of hands and nails, 302 


of mouth, larynx, one finger, and vagina, 
131 (Abst.) 


third, 


third, tech- 
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Bowen’s disease of mucous mem- 
brane of, 35 


human, effects of storage in CO,-ice on 


Mouth, 


viability of spirochetes and 
other anaerobic microorgan- 
isms isolated from, 1557 

lymphosarcoma of, of metastatic origin, 
492 

soft tissue lesions of, 240 

virus disease of, 1172 

Mucocutaneous-ocular syndrome, compara- 

tive analysis of, 1344 (Abst.) 


Mucoperiosteal onlay, surgical repair of al- 
veolar depression in anterior 
segment by, 1025 
Mucosa, oral, and leucocytic defense, 537 
(Abst.) 
in women, cytology study of cornifica- 
tion of, 1516 
Mucous eysts, 425 
membrane of mouth, Bowen’s disease of, 


35 
membranes, compound benzoin tincture 
of vesiculobullous lesions of, 


545 (Abst.) 
Mumps, in virus disease of mouth, 1181 


Musele, masseter, erectile cavernous he- 
mangioma of, 1509 
Mycoses, deep, in diseases of hands and 


nails, 308 


Mycosis fungoides, in clinical diagnosis of 


dermatological lesions of face 
and oral eavity. II, 775 


Myeloma, endothelial, 1031 
multiplex (multiple 
(Abst. ) 
Myxoma of jaws, symptomatology and pa- 
thogenesis of, 133 (Abst.) 


myeloma), 954 


N 


Nails, hands and, diseases of, 289 

Nasal polyp extending through hard palate, 
198 

Neomycin, in chemotherapeutics and anti- 
bioties in dentistry, 1252 

of 

and 


mandible 
tech- 


disease, excision 
for—indications 
niques, 557 (Abst.) 


Neoplastic 


Nerve, facial, regeneration hyperhidrosis in 
region of, 141 (Abst.) 
alveolar, distribution 
fetuses, 1151 

Nerves, cranial, paralysis of, complicating 


inferior of, in 


herpes zoster, 142 (Abst.) 

Neuralgia, trifacial, 1239 

Neurological diseases of face, 141, 957 
(Absts.) 

New York Institute of Clinical Oral Pa- 
thology, 1210 

Niacin deficiency, oral manifestations of, 


in oral aspect of vitamin B 
complex deficiency, 1308 
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Nitrous oxide and oxygen, in physiological 
approach to general anesthesia, 
379 

Noma, healed, cases of, 548 (Abst.) 


oO 


hazard, ophthalmologic, in 
dentistry, newly observed, 1041 
Odontogenic abscesses, 555, 949 (Absts.) 
and fissural cysts, diagnosis and treat- 
ment of, 961 
Odontoma, bilateral, 1036 
compound follicular, case report of, 288 
Odontomes, 135 (Abst.) 
Ohio State University, College of Dentistry, 
1479 
postgraduate course at, 1086 
Ollier’s autoplast for purpose of total ex- 
cision of lower lip, 953 ( Abst.) 
Onychia, in diseases of hands and nails, 346 
Onychomycosis, in diseases of hands and 
nails, 348 
Onychophagia, in diseases 
nails, 345 
Ophthalmologic occupational hazard in den- 
tistry, newly observed, 1041 
of vitamin B complex de- 
ficiency, 1299 (Collective rev.) 
bacteria, method of counting, 1200 
cavity, clinical diagnosis of dermatologi- 


Occupational 


of hands and 


Oral aspect 


eal lesions of face and. MII, 
750 

manifestations, new rickettsial disease 
with; rickettsialpox, 1257 

medicine, 1516 

mucosa in women, cytology study of 
cornification of, 1516 


Pathology, American Academy of, to hear 
Surgeon General, United States 
Public Health Service, 74 
surgery, evaluation of patients for, 1047 
tissues, biochemical factors in possible de- 
velopments of malformations 
of, especially cleft palate and 
harelip, 12 
State College freshman students, 
study in; bilateral occurrence 
of dental caries, 1206 
Osteogenesis imperfecta (odontogenesis im- 
perfecta), 1562 
Osteoma of tongue, 556 (Abst.) 


Osteomyelitis, acute hematogenous, of man- 
dible, 22 
of jaws, 950 (Absts.) 
in acute infections 
jaws, 815 
pathologic fracture of mandible follow- 
ing, 947 (Abst.) 
Osteoradionecrosis of jaw, 582 
osteosclerosis, and caries, in effect of ir- 
radiation on developing dental 
system of Syrian hamster, 1475 


Oregon 


about face and 





1600 


Osteotomy, peripheral, with tantalum gauze 
inserts for large mandibular 
tumors, 830 

Ozone production, in ultraviolet device for 
destruction of bacteria on con- 
taminated dental handpiece 
surfaces, 1460 


Pp 


Palate, hard, nasal polyp extending through, 
198 


Palatitis, strange case of, 124 (Abst.) 

Papanicolaou technique, preliminary report 
of use of, in oral cavity, 237 
(Abst.) 

Paralysis, symmetric, of muscles of mastica- 
tion after abortive poliomye- 
litis anterior acuta, 142 (Abst.) 

Parathyroid insufficiency, spontaneous, den- 
tal picture of, 236 (Abst.), 396 

Paronychia, in diseases of hands and nails, 
348 

Parotid fistula, removal of, 565 (Abst.) 

gland, ectopically placed, in mandible, 
1372 
Pathology, 1331 (B. rev.) 
general, 228 
oral, 119 (B. rev.), 123, 536, 941, 1334, 
(Absts.), 63, 227, 396, 481, 
798, 1172, 1269, 1435, 1557 
American Academy of, proceedings of 
third annual meeting of, Stev- 
ens Hotel, Chicago, February 
6, 1949, 227 
to hear Surgeon General, United 
States Public Health Service, 
74 
development of, as specialty in den- 
tistry, 234 (Abst.) 
fellow in, appointed, 1085 
fellowship in, 517, 692 

Penicillin chewing troches, treatment of ul- 
ceromembranous stomatitis 
with, 1044 

in chemotherapeutics and antibiotics in 
dentistry, 1248 

streptomycin and, comparative studies of, 
in treatment of infections of 
oral mucosa, 1339 (Abst.) 

-streptomycin resistant organisms in root 
canals of infected  pulpless 
teeth, treatment of, 802 

use of, in treatment of infected pulp- 

less teeth, 1070 

uses and abuses of, 1339 (Abst.) 

Pennsylvania, University of, School of Den- 
tistry, postgraduate course in 
teaching methods for teachers 
of endodontics and clinicians, 
921 

Pentothal Sodium, in physiological approach 
to general anesthesia, 383 
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Periodontal cyst in ramus of mandible, 736 
disease, conference on, 403 
health and, histologic changes of gin- 
gival tissues in, 1194 


Periodontia, 879, 1125 
in chemotherapeutics and antibiotics in 
dentistry, 1253 
Pharmacology and therapeutics, 356 
Pharynx, tooth passing beyond, in prin- 
ciples and technique of exo- 
dontia, 1486 
Phlegmon, woody, cases of, 950 (Abst.) 
Photography, simplified clinical, 661 
Physiologic gingival contours, development 
of, by gingivoplasty, 879 
Physiological approach to general 
thesia, 378 
aspects of anesthesia, some basic, 1431 
surgical and, 115], 
1407, 1521 
Pigment, yellow-brown, note on production 
of, in organic matrices of non- 


carious human teeth by oral 
lactobacilli, 686 


Pityriasis rosea accompanied with Bell’s 
palsy, 546 ( Abst.) 

Plastic closure of alveolar antral traumatic 
perforations and chronic fis- 
tulae, presenting improved 
technique, 410 

procedures, 144, 562, 958 (Absts.) 
surgery, principles and practice of, 937 
(B. rev.) 

Pneumonias, in contagious chest diseases, 
problem in practice of den- 
tistry, 902 

Polyarteritis nodosum, in clinical diagnosis 
of dermatological lesions of 
face and oral cavity. II, 755 

Polycythemia vera, in clinical diagnosis of 
dermatological lesions of face 
and oral cavity. II, 780 

Polymyxin, in chemotherapeutics and anti- 
biotics in dentistry, 1251 

Postoperative dental extraction hemorrhage 
associated with liver damage, 
1121 

Pregnancy, malignant mandibular tumor in, 


92 


anes- 


Physiology, anatomy 


Premedication, Demerol, in ambulatory pa- 
tient, 1159 
inferior first and second, in 
principles and technique of 
exodontia, 569 
Principles and technique of exodontia, 3, 
148, 273, 405, 569, 693, 843, 
997, 1104, 1225, 1355, 1481 
Processing, correct, significance of, in in- 
traoral roentgenography. I, 
911 
II, 1060 


Premolars, 





a a rine Ah ad 








SUBJECT INDEX 


Professional news items, 74, 272, 403, 517, 
692, 812, 921, 1085, 1210, 1297, 
1478, 1584 

lateral, reduction of, using 
operating method of Kosteka, 

956 (Abst.) 

Prostate, cheesy conglomerate tuberculosis 
of, terminating in miliary dis- 
semination, case of oral tuber- 
culosis associated with, 1390 

Psoriasis, in diseases of hands and nails, 
324 

Pterygomaxillary space, mixed tumors of, 
1366 

Pulpectomy, partial, accepted treatment for 
primary and young permanent 
teeth, 498 


Prognathism, 


Pyostomatitis vegetans, report of three 
cases, 548 (Abst.) 
Q 
Quarterly review of literature, 75, 519, 923, 
1299 
R 


Radiations, x-ray, in relation to intraoral 
roentgenography, 221 

Radioactive isotopes as research tools; im- 
plications of atomic energy in 
medicine and dentistry, 598 

Radiodermatitis, in diseases of hands and 
nails, 294 


Radiodonties. I. Radiodontie technique, 389 


II. Exposure technique and difficulties, 
473 

III. Processing technique and difficulties, 
650 


IV. Radiodontie interpretation, 793 


value of, in principles and 
technique of exodontia, 1489 


Radiograph, 


Radiographic findings, in ameloblastoma, 
5 
Radiography, maxillofacial, 1540 
Radiologie considerations, in temporoman- 
dibular joint disease (con- 
cluded), 91 (Collective rev.) 
Reduction and immobilization of fractured 
maxilla by weight traction, 
1497 
with intermaxillary traction and fixation 
with acrylic splint, in bilateral 
fracture of anterior part of 
mandible, 875 
Rehabilitation of mouth, complete, in anat- 
omy of  temporomandibular 
joint, 1533 
Research, 262, 504, 661, 807, 
1283, 1468, 1582 
clinical and laboratory, 144, 1353 (Absts.) 
on structure of human dentine, 941 
( Abst.) 


1078, 1200, 
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Research—Cont ’d : 
tools, radioactive isotopes as; implications 
of atomic energy in medicine 
and dentistry, 598 
technique, root canal 
and, 743 
Reticulogranulomas, in clinical diagnosis of 
dermatological lesions of face 
and oral cavity. II, 766 
Reviews of new books, 118, 937, 1331 
Rhabdomyoma, granulocellular, of tongue, 
concerning, 951 (Abst.) 
Rheumatic heart disease, evaluation of gen- 
eral anesthesia for, 631 
deficiency, oral manifestations 
of, in oral aspect of vitamin 
B complex deficiency, 1324 
Rickettsialpox—new rickettsial disease with 
oral manifestations, 1257 
Mountain Dental Seminar, Fourth, 
1298 
Roentgenogram, diseased mandibular joint 
in, 947 (Abst.) 
Roentgenograph, satisfactory periapical, in 
adult patient, outline of de- 
tailed and systematic method 
of procedure in obtaining, 385 
Roentgenographie technique for impacted 
third molars, 462 
Roentgenography, extraoral, of mandible, 
significance of, in general prac- 


Resection therapy 


Riboflavin 


Rocky 


tice, 1168 
intraoral, significance of correct process- 
ing in. I, 911 
II, 1060 


transverse angulation in, 784 
verticohorizontal angulation in, 638 
x-ray radiations in relation to, 221 
periapical, as applied in children, 58 
Roentgenology, oral, 58, 221, 385, 462, 638, 
784, 911, 1060, 1168, 1540 
Root canal instruments and materials, pre- 
liminary report on efficacy of 
molten metal for sterilization 
of, 256 
therapy and resection technique, 743 
canals of infected pulpless teeth, treat- 
ment of penicillin-streptomycin 
resistant organisms in, 802 
removal of, in principles and technique 
of exodontia, 1490 
treatment, apical region, nucleus of, 946 
(Abst. ) 
Roots, retained, and foreign bodies, removal 
of, 591 


8 


Saliva, study of two methods for counting 
Lactobacillus acidophilus in; 
salivary bacteria, 1078 

cysts and stones, diagnosis and 

treatment of, 1087 


Salivary 








1602 


Sarcoma, multiple hemorrhagic (idiopathic 
multiple pigmented sarcoma of 
Kaposi), in clinical diagnosis 
of dermatological lesions of 
face and oral cavity. II, 778 
Scabies, in diseases of hands and nails, 324 
Sciatic pains relieved by removal of radic- 
ular cyst from maxilla, case 
report of, 1018 
Scleroderma, case of atrophy of mandible 
associated with, 126 (Abst.) 
diagnosis of dermatological 
lesions of face and oral cavity. 
II, 751 
severed 
(Abst.) 
tongue; probable triple symptom 
complex of Behcet, 544 (Abst.) 
Sialolith in submaxillary duct, 1388 
Sialolithiasis, mandibular, abnormal case of, 
940 (Abst.) 
Sinus area, maxillary, diagnosis and surgery 
in, 713 
maxillary, loss of tooth in, in principles 
and technique of exodontia, 
1488 
transplants, free, with special con- 
sideration of use of epidermis- 
cutis flaps, 144 (Abst.) 
Société Belge de Stomatologie, fiftieth an- 
niversary of, 518 


in clinical 


Sclerosis of lingual nerve, 1334 


Serotal 


Skin 


Sodium fluoride, electron microscope studies 
of structural changes in enamel 
following topical applications 
of, 144 (Abst.) 

Soft tissue lesions of mouth, 240 

Southeastern Society of Oral Surgeons, 74, 
692, 1297 

Spirochetes and other anaerobic microorgan- 
isms isolated from human 
mouth, effects of storage in 
CO,-ice on viability of, 1557 

Splint, acrylic, reduction with intermaxil- 
lary traction and fixation with, 
in bilateral fracture of ante- 
rior part of mandible, 875 

Sporotrichosis, in diseases of hands and 

nails, 309 
sponge: hemostatic 
(Abst. ) 

Stedman’s medical dictionary, 119 (B. rev.) 

Sterilization of root canal instruments and 
materials,, preliminary report 
on efficacy of molten metal 
for, 256 

Stethoscope, use of, in temporomandibular 
diagnosis, in anatomy of tem- 
poromandibular joint, 1538 

Stomatitis, Bismuth, Bismuth seam and, 126 
(Abst.) 

nicotina, 132 (Abst.) 
uleeromembranous, treatment of, with 
penicillin chewing troches, 1044 


Starch agent, 534 





SUBJECT INDEX 


Stomatologists, Mexican Association of, 
1297 
Stomatology, Twelfth French Congress of, 
1297 
Stones, salivary cysts and, diagnosis and 
treatment of, 1087 
and penicillin, comparative 
studies of, in treatment of in- 
fections of oral mucosa, 1339 
(Abst.) 
chloromycetin-, therapy in 
1279 
in chemotherapeutics and antibiotics in 
dentistry, 1250 
therapy in established wound infections, 
534 (Abst.) 
Streptothrix infection of face, stimulating 
effect of penicillin in case of, 
946 (Abst.) 
Submaxillary duct, sialolith in, 1388 
Sulfonamides, in chemotherapeutics and 
antibiotics in dentistry, 1247 
Supernumerary central incisors (mesiodens), 
bilateral rudimentary, double 
dens in dente in, 722 
principles and technique of 
exodontia, 997 
Surgeons, Oral, Southeastern Society of, 74 
Surgery and drug implantation, improving 
mandibular ridge form by 
means of, 1096 
dentoalveolar, 133 (Absts.) 
operative oral, 3, 148, 273, 405, 569, 693, 
813, 961, 1087, 1211, 1355 
oral, evaluation of patients for, 1047 
in chemotherapeutics and antibiotics in 
dentistry, 1254 
recognized by Blue Shield of Massa- 
chusetts, 922 
tantalum as replacement for bone in, 
727 
plastic, principles and 
(B. rev.) 
anatomy and 
1407, 1521 
operations on mandibular joint with re- 
gard to articular disc, 1349 
(Abst.) 
patients, blood transfusion and reaction 
in, 121 (Abst.) 
technique, 120, 533 (Absts.) 
treatment of cancer of gingiva, 987 
Symphysis, mandibular, complicated frac- 
ture of, 27 
Syphilis, in diseases of hands and nails, 312 
effect of irradiation on 
dental system of, 


Streptomycin 


endodontics, 


teeth, in 


practice of, 937 


Surgical physiology, 1151, 


Syrian hamster, 
developing 


1468 
‘ 


Tantalum as replacement for bone in oral 
surgery, 727 

gauze inserts, peripheral osteotomy with, 

for large mandibular tumors, 


830 
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Technique of exodontia, principles and, 3, 
148, 273, 405, 569, 693, 843, 
997, 1104, 1225, 1355 
Teeth, bones and, applications in study of; 
implications of atomic energy 
in medicine and dentistry, 613 
face and, assessment of degree of ‘‘ devia- 
tion’’ from normal in, 446 
fusion of, in principles and technique of 
exodontia, 1104 
noncarious human, note on production of 
yellow-brown pigment in or- 
ganic matrices of, by oral lac- 
tobacilli, 686 
unerupted, dentigerous cysts of jaws with, 
860 
Temporomandibular articulation, contribu- 
tion to mechanism and treat- 
ment of fractures of processus 
of, 554 (Abst.) 
joint, anatomy of, 1521 
Teratomas, histologic examination of teeth 
in, 135 (Abst.) 
Terramycin, in chemotherapeutics and anti- 
biotics in dentistry, 1252 
Therapeutics, pharmacology and, 356 
Thiamin deficiency, oral manifestations of, 
in oral aspect of vitamin B 
complex deficiency, 1326 
Tinea, in diseases of hands and nails, 304 
Tissues, gingival, histologic changes of, in 
health and periodontal disease, 
1194 
Tongue, lesions of, in children, relation of, 
to niacin deficiency, 132 
(Abst.) 
some rare benign tumors of, 135 (Abst.) 
Toxicity and treatment; local anesthetic 
solutions, 52 
Trauma, lesions due to, in diseases of hands 
and nails, 291 
derangements, in temporoman- 
dibular joint disease (con- 
cluded), 76, 98 (Collective rev.) 


Traumatic 


perforations, alveolar antral, and chronic 
fistulae, plastic closure of, pre- 
senting improved technique, 
410 


‘‘saddle-nose’’ (depressed bridge of 


nose), treatment of, without 
splint implantation, 562 
(Abst.) 


Traumatically impacted metallic fragment, 
electromagnet as aid in re- 
moval of, from body of man- 
dible in vicinity of mandibular 
canal, 169 

Treatment, supportive, 121, 533 (Absts.) 

toxicity and; local anesthetic solutions, 

59 


ve 


Trifacial neuralgia, 1239 
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Tropical diseases, alterations in oral cavity 
in, 539 (Abst.) 
Tuberculosis, in contagious chest diseases, 
problem in practice of dentis- 
try, 906 
in diseases of hands and nails, 318 
of oral cavity and jaws, 1344 (Abst.) 
oral, case of, associated with cheesy con- 
glomerate tuberculosis of pros- 
tate terminating in miliary 
dissemination, 1390 
treated with local infiltration of strep- 
tomycin, 945 (Abst.) 
meningitis, dental 
cases of, 537 (Abst.) 
Tufts College Dental School, 1086 
postgraduate courses, 1478 
Tularemia, in diseases of hands and nails, 
322 
Tumor, giant-cell, of central type, 201 
malignant mandibular, in pregnancy, 192 
Tumors, anlage, of salivary gland type in 
unusual sites, 953 (Abst.) 
benign oral, 133, 556, 951, 1347 (Absts.) 
fibrous tissue, arising in periodontal mem- 
brane, evaluation of, 236 
(Abst.) 
jaw, in hamsters, experimental production 
of, 233 (Abst.), 262 
malignant, of oral cavity and tonsil, with 


Tuberculous lesions in 


special consideration of out- 
come of radiotherapy, 951 
( Abst.) 


oral, 137, 557, 951 (Absts.) 
mandibular, large, peripheral osteotomy 
with tantalum gauze inserts 
for, 830 
of anlage origin; 
(Abst.) 
of dental origin, 179 
of pterygomaxillary space, 1366 
of bone, early diagnosis of, 122 (Abst.) 
Tyrocidin and gramicidin, in chemothera- 
peutics and antibiotics in den- 
tistry, 1248 


mixed, editorial, 560 


U 


Uleerative necrotizing gingivitis (Vincent’s 
infection), topical application 
of aureomycin for treatment 
of acute phase of, 1148 

Uleeromembranous stomatitis, treatment of, 
with penicillin chewing troches, 
1044 

Ultraviolet device for destruction of bac- 
teria on contaminated dental 
handpiece surfaces, 1455, 1565 

United States Public Health Service, sum- 
mary—announcement of reg- 
ular corps éxamination for 

dental officers, 1297 
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Vv 


Vascular system, some lesions of, 132 
(Abst.) 
Vestibulum oris, formation of, 533 (Abst.) 
Vincent’s angina—treatment with penicillin 
by atomizer, 1339 (Abst.) 
Virus disease of mouth, 1172 
in diseases of hands and nails, 298 
Vitamin B complex deficiency, oral aspect 
of, 1299 (Collective rev.) 
B, in treatment of postextraction pain, 


957 (Abst.) 


WwW 


Weight traction, reduction and immobiliza- 
tion of fractured maxilla by, 
1497 

Women, oral mucosa in, cytology study of 
cornification of, 1516 


xX 


Xanthomatoses, in~ clinical diagnosis of 
dermatological lesions of face 
and oral cavity. II, 760 





| 


X-ray interpretation of temporomandibular 
joint, in anatomy of temporo- 
mandibular joint, 1537 

radiations in relation to intraoral roent- 

genography, 221 

Xylocaine, preliminary report in use of, as 
local anesthetic in dentistry, 
1333 (Abst.) 


Z 


Zone of disintegrating epithelial attach- 
ment cuticle, relation of inner 
border of subgingival calculus 
to, 1125 

Zygoma, fracture of neck of condyle and, 


1505 
Editorials 


Looking a Gift Horse in the Mouth, 145 
Seminar for the Study and Practice of 


| Dental Medicine, 567 
The American Academy of Oral Pathology 


Reviews Recent Oral Cancer 


Publications, 959 


| The Enlarging Horizon, 1 
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PUBLICATIONS 


Coolidge—Endodontia 


The Clinical Pathology and Treatment of the Dental Pulp and Pulpless Teeth 


By EDGAR D. COOLIDGE 
B.S., M.S., D.D.S., LL.D. (Hon. Loyota) 


Emeritus Professor of Therapeutics, Preventive Dentistry and Oral Hygiene, Chicago College of 
Dental Surgery, School of Dentistry, Loyola University, Chicago, Illinois 


NEW _ This book is based on the author’s 
BOOK Previous work, “Clinical Pathology 

and Treatment of the Dental Pulp 
and Periodontal Tissues,” but is in no sense 
a revised edition. It is the logical outgrowth 
of the recognized need for a separate text 
on endodontia, pulp pathology and root 
canal therapy. Dentists and dental students 
will recognize it as a source book of in- 
formation on diagnosis and treatment, on 
biological functions of living tissue, and on 
the study of pathological conditions. 


New. 300 Pages. 355 Illustrations on 


179 Figures and 1 Plate in Color. 


Dr. Coolidge utilizes the newer methods of 
bacterial control and improved technics and 
shows, with beautifully prepared illustrations, 
the proper methods of dental pulp removal 
and the treatment of pulpless teeth. The 
art of conserving the beauty and usefulness 
of the natural dentition, instead of mutilat- 
ing it by unnecessary extraction is empha- 
sized. Attention is focused on root canal 
anatomy and technic of treatment. Clinical 
guidance is given on removal of pulp, filling 
root canals and other phases of therapy. 


$6.00. 


Strang—A Textbook of Orthodontia 


By ROBERT H. W. STRANG, M.D., D.D.S. 


Director of Courses in Orthodontia in the Extension Teaching Department of Temple University, 
Philadelphia; Director of the Fones School of Dental Hygiene, University of Bridgeport, 
Connecticut; Co-editor of “The Angle Orthodontist.” 


THIRD Dr. Strang gives a sound the- 
= oretical foundation in this field 
sateen and includes complete and de- 
tailed instruction in clinical orthodontia. 


Technical procedures are made easy to grasp 
by a well-planned, step-by-step method of 
instruction that has been thoroughly tested 
in actual classroom work. All appliance as- 
semblage and subsequent manipulations of 
the archwires that are required in perform- 
ing this outstanding method of correcting 


malocclusion are described and _ illustrated 
with original drawings. 
Third Edition. 825 Pages. 


2 in Color. 


LEA & FEBIGER 


For this edition, Dr. Strang has made a 
thorough revision of many portions of the 
text, and brought the entire work in line 
with current advances in the subject. The 
book is 94 pages larger than the previous 
edition. Among the new, rewritten or re- 
vised subjects are growth and development 
of the facial structures, eruption of teeth and 
development of occlusion, endocrinology, 
and treatment technic. There are 126 new 
illustrations. Teachers, students and dental 
practitioners will find this book stimulating 
through every discussion. 


1050 Illustrations on 583 Figures and 5 Plates, 


$15.00. 
WASHINGTON SQUARE 
PHILADELPHIA 6, PA. 


Please enter my order and send me the books indicated below: 


~| Check enclosed {] Bill me at 30 days 


(.) Charge on your convenient partial payment plan 


[] Coolidge—Endodontia (New book) -~~~----~--~---~.--------- $ 6.00 

{] Strang—A Textbook of Orthodontia (New 3rd edition) ~_._~~ 15.00 
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WHERE YOUR MONEY GOES 


One-half of your contribution to the A.D.A. 
Relief Fund is automatically allotted to your 
state society. In addition, the A.D.A. Relief 
Fund pays two-thirds of each grant. Your state 
and district societies pay the other one-third. 


Biiiiie accidents, and other 
unforeseen events each year 
bring hardship to an increas- 
ing number of fellow dentists 
—compelling them to call upon 
the A.D.A. Relief Fund for aid. 

In order to bring even the 
barest essentials into the homes 
of needy dentists in 1951, the 
fund requires the support of 
every member of the profes- 
sion. THE GOAL THIS YEAR 
IS $100,000. The need is great 
... your immediate contribu- 


tion is vital. 


This Year Give More 
Through the A.D.A. 
Christmas Seal Campaign 


SEND YOUR CONTRIBUTION TODAY TO THE AMERICAN DENTAL ASSOCIATION 
RELIEF FUND, 222 E. SUPERIOR STREET, CHICAGO 11, ILLINOIS 


Oral Surg., Oral Med., Oral Path. 








| _Announcing oi 


THE JOURNAL OF 


PROSTHETIC DENTISTRY 





OFFICIAL ORGAN OF THE ACADEMY OF DENTURE PROSTHETICS, 


THE AMERICAN DENTURE SOCIETY, THE PACIFIC COAST 
SOCIETY OF PROSTHODONTISTS 


e TO BE PUBLISHED BI-MONTHLY STARTING MARCH 1951 


Prosthodontia is not only established as a recognized specialty in dentistry, 
but is also practiced to a greater or lesser degree by the profession as a whole. 
In view of the existing wide interest in prosthetic restoration, there is a very 
genuine need for a specially designed publication for the collection and dis- 
semination of selected information regarding it than has heretofore existed. 
“The Journal of Prosthetic Dentistry” will serve that end. 

Subject matter in the Journal will be chosen according to its interest and 
value to those concerned with any and all phases of prosthetic restorations. 
Complete denture prosthesis and partial denture prosthesis will be treated from 
every angle. Fundamental sciences and research related to prosthetics, diag- 
nosis, theory and practice, laboratory procedures, dental materials, and evalu- 
ation of methods and procedures will all have their fair share of space and 
attention. 

Worthwhile articles on special prosthetic problems such as cleft palate 
restorations, speech appliances, facial prosthesis, and related problems will be 
given a prominent place in the Journal. 

This Journal is designed to bring to its readers the advancements in Pros- 
thodontia of technical and practical nature; to present both sides of contro- 
versial issues; to stimulate creative thinking on problems facing the prosthetist, 
and to provide a challenging medium to the many potential contributors to 
this field of scientific literature. 


THE C. V. MOSBY COMPANY 
3207 Washington Boulevard, St. Louis 3, Mo. BD a cciicsdsetre anaes 


Gentlemen: Enter my subscription to THE JOURNAL OF PROSTHETIC DENTISTRY 
for one year starting with the March 1951 issue. Subscription Price $9.00 per annum. 


(] Attached is my check in full payment. (-] Charge my account. 
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Thoma’s 





ORAL SURGERY 


By KURT H. THOMA, D.M.D., Professor of Oral Surgery and Brackett 
Professor of Oral Pathology, Harvard University; Visiting Lecturer in 
Oral Surgery, Graduate School of Medicine, University of Pennsylvania; 
Oral Surgeon and Chief of Dental Department, Massachusetts General 


Hospital, Boston. 


IN TWO VOLUMES 


1521 PAGES 


1631 ILLUSTRATIONS 





INCLUDING 121 
IN COLOR 
PRICE 


$30.00 


USE COUPON 
TO 
ORDER! 
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Oral Surgery is a clinical work, dealing principally 
with the art and science of oral surgical procedures. 
Immense in its scope, it will meet the demand for 
explicit documentary information on every phase of 
Oral Surgery. 


Although written to give specific descriptions of the 
various operating techniques for the correction and 
elimination of oral surgical abnormalities and diseases, 
the general treatment of the patient has been stressed. 
This additional coverage makes it not only the most 
complete work in its field, but indispensable to the 
dental practitioner who is anxious to give his patients 
the best service and care. 

It’s the type of work you’ve been waiting for. A 
guide that gives you, first of all, the essential and basic 
anatomical and pathological knowledge—then goes into 
the diagnosis and treatment. 

Profusely illustrated with beautiful, original drawings 
of step-by-step methods which any well-read, skillful 
dentist can follow to obtain the maximum results. 


The C. V. MOSBY CO. 
3207 Washington Blivd., St. Louis 3, Missouri 


Please send me Thoma’s ORAL SURGERY—in Two Volumes 
The price is $30.00 


0 Enclosed is my check (0 Charge my account 


Oral Surg., Oral. Med., Oral Path. 























Oral Surgery, Oral Medicine, and Oral Pathology 


Published by 
THE C. V. MOSBY COMPANY, 3207 WasuHineTon Btivp., St. Louis 3, Mo. 





Published Monthly. Subscriptions may begin at any time. 





EDITORIAL COMMUNICATIONS 


Original Communciations.—Manuscripts for publication and correspondence relating to 
them should be sent to Dr. Kurt H. Thoma, 1180 Beacon Street, Brookline 46, Mass. 
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Jones, F. R.: Periodontal Disease, Oral Surg., Oral Med., and Oral Path. 1: 1-30, 1948. 
illustrations accompanying manuscripts should be numbered, provided with suitable legends, 
and marked on margin or back with author’s name. Articles accepted for publication are 
subject to editorial revision. Neither the editors nor the publishers accept responsibility for 
the views and statements of authors as published in their “Original Communications.” 


Illustrations.—A reasonable number of half-tone illustrations will be reproduced free of 
cost to the author, but special arrangements must be made with the editor for color plates, 
elaborate tables, or extra illustrations. Copy for zinc cuts (such as pen drawings and 
charts) should be drawn and lettered only in India ink, or black typewriter ribbon (when 
the typewriter is used), as ordinary blue ink or colors will not reproduce. Only good 
photographic prints or drawings should be supplied for half-tone work. 


Books fer Review.—Only such books as are considered of interest and value to sub- 
scribers will be reviewed, and no published acknowledgment of books received will be made. 
These should be sent to Dr. Thomas J. Cook, 1342 Dupont Building, Miami, Fla. 


Reprints.—Reprints of articles published among “Original Communications’’ must be 
ordered specifically in separate communication to the publishers, The C. V. Mosby Company, 
3207 Washington Blvd., St. Louis 3, Mo., U. S. A., who will send their schedule of prices. 
Individual reprints of an article must be obtained through the author. 


BUSINESS COMMUNICATIONS 


Business Communications.—All communications in regard to advertising subscriptions, 
change of address, etc., should be addressed to the publishers, The C. V. Mosby Company, 
3207 Washington Blivd., St. Louis 3, Mo. 


Subscription Rates.—Single copies, $1.10. In the United States and other countries of 
the U. S. Postal Zone $10.00 per year in advance. In Canada and other foreign countries 
$11.00. 


Remittances.—Remittances for subscriptions should be made by check, draft, post-office 
or express money order, payable to the publishers, The C. V. Mosby Company. 


Change of Address.—The publishers should be advise of change of subscriber’s address 
about six weeks before the date of issue, with both new and old addresses given. 


Advertisements.—Only articles of known scientific value will be given space. Forms close 
first of month preceding date of issue. Advertising rates and page sizes on application. 


Foreign Depots.—Great Britain—Henry Kimpton, 26 Bloomsbury Way, London, W. C. 1; 
Australia—Stirling & Co., 317 Collins Street, Modern Chambers, Melbourne. 


Nonreceipt of Copies.—Complaints for nonreceipt of copies or requests for extra numbers 
must be received on or before the fifteenth of the month following publication; otherwise the 
supply may be exhausted. 























